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EXCELLENCY of THEOLOGY, 
COMPARED WITH 
NATURAL PHILOSOPHY, 


1 5 (As boch are OB1jzcrTs of Men's Srubr.) 4 


Diſcourſed of in a LETTER toa FRIEND. 
ro WHICH ARE ANNEXED 


Some Occaſional Thoughts about the Excellency and Grounds of the Mechanical 
al 5 Hypothe ſis. | 


The Publiſher's Advertiſement to the Reader. 

HEN I ſhall have told the reader, that the following diſcourſe was written 
in the year 1665, while the author, to avoid the great plague, that then 
raged in London, was reduced, with many others, to go into the country and 
and frequently to paſs from place td place, unaccompanied - with moſt of his books; 
it will not, I preſume, be thought ſtrange, that in the mention of ſome things taken 
from other writers, as his memory ſuggeſted them, he did not annex in the margent 
the preciſe places, that are referred to. And upon the ſame ſcore, it ought not to 
ſeem ſtrange, that he has not mentioned ſome late diſcoveries and books, that might 
have been pertinently taken notice of, and would well have accommodated ſome parts 
of his diſcourſe; ſince things, that may thus ſeem to have been omitted, are of too re- 
cent a date to have been known to him when he writ. But if it he demanded, why 
then a diſcourſe finiſhed ſo long ago, did not come abroad much fooner? I muſt ac- 
quaint the reader, that it was chiefly his real concern for the welfare of the ſtudy he 

| ſeems to depreciate, that kept theſe papers fo long by him. For he reſiſted for ſeveral years 
the deſires of perſons, that have. much power with him, and ſuppreſſed the following 
diſcourſe, whilſt he feared it might be miſapplied by ſome enemies to experimental phi- 
loſophy, that then made a noiſe againſt it, without ſuffering theſe papers to come abroad, 
till the addreſſes and encomiums of many eminent foreign virtuoſi, and their deſire to 
be admitted into the Royal Society, had ſufficiently manifeſted, how little its reputa- 
tion was prejudiced, or like to be endangered, by the atttempts of ſome envious or 
milinformed perſons. - And to this reaſon muſt be added the author's backwardneſs to 
venture abroad a diſcourſe of an unuſual nature, on which account, among others, he 
declined to have his name prefixed to it; though now the book is printed, he finds 
cauſe to fear, that it will not be long concealed ; fince he meets with ſome marginal 
references to other tracts of his, which (theſe papers having long lain by him) he forgot 


to have been ſet down for private uſe, and which ſhould not have been expoſed to pub- 
lic view. 5 e | 
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| AM not ſo little acquainted with the temper of this age, and of the perſons, that 
| I are likelieſt to be peruſers of the following tract, as not to foreſee it to be probable 
IF | enough, that ſome will aſk, for what reaſon a diſcourſe of this nature was written at all, 
» | and that others will be diſpleaſed, that it has been written by me. 
| | | Tuosx, that would know, by what inducements my pen was engaged on this ſub- 
| jet, may be in great part informed by the epiſtle itſelf, in divers places whereof, as 
_ eſpecially about the beginning, and at the cloſe, the motives, that invited me to put 
| 155 pen to paper, are ſufficiently expreſſed. And though ſeveral of thoſe things are pe- 
| cularly applied, and (if I may fo ſpeak) appropriated to the perſon the letter is addreſſed 
| to; yet that under-valuation, I would diſſuade him from, of the ſtudy of things ſa- 
| cred; is not his fault alone, but is grown ſo rife among many (otherwiſe ingenious) 
perſons) eſpecially ſtudiers of pliyſicks, that I wiſh the enſuing diſcouglc were much leſs 
ſeaſonable than I fear it is. 3 OS 5 
Bur I doubt, that ſome readers, who would think a diſcourſe of this nature needleſs 
or uſeleſs, may yet not be pleaſed at its being written by one, whom they imagine the 
acceptance his endeavours have met with, ought to oblige to ſpend his whole time in 
cultivating that natural philoſophy, which in this letter -he would perſuade to quit the, 
precedency, they think it may well challenge, before all other ſorts of learning. 
I am not unſenſible of the favourable reception, that the philoſophical papers, I have 
hitherto ventured abroad, have had the happineſs to receive fromthe curious: but I hope, 
they will not be diſpleaſed, if I repreſent, that I am no lecturer, or profeſſor of phyſicks, 
nor have ever engaged myſelf, by any promiſe made to the publick, to confine myſelf 
never to write of any other ſubject ; nor is it reaſonable, that what I did, or may write, to 
gratify other men's curiofity, ſhould deprive me of mine own liberty, and confine me 
to one ſubject; eſpecially, ſince there are divers perſons, for whom I have a great 
eſteem and kindneſs, who think they have as much right to ſolicit me for compoſures 
of the nature of this, that they will now have to go abroad, as the virtuoſi have to ex- 
act of me phyſiological pieces. And though I be not ignorant, that, in particular, the 
following diſcourſe, which ſeems to depreciate the ſtudy of nature, may, at firſt ſight, 
appear ſomewhat improper for a perſon, that has purpoſely written to ſhew the excel- 
lence and uſefulneſs of it; yet I confeſs, that upon a more attentive conſideration of 
the matter, I cannot reject, no, nor reſiſt their reaſons, who are of a quite differing 
judgment. 1 pe” 5 
Axp 1. My condition, and my being a ſecular perſon (as they ſpeak) are looked upon 
as circumſtances, that may advantage an author, that is to write upon ſuch a ſubject 
as I have handled. I need not tell you, that as to religious books in general, it has 
been obſerved, that thoſe penned by lay-men, and eſpecially gentlemen, have (ceteris 
| paribus) been better entertained, and more effeftual, than thoſe of eccleſiaſticks. And 
indeed it is no great wonder, that exhortations to piety, and diſſuaſions from vice, and 
from the luſts and vanities of the world, ſhould be the more prevalent for being preſſed 
by thoſe, who have, and yet decline, the opportunities to enjoy plentifully themſelves 
the pleaſures they difluade others from. And (to come yet cloſer to our preſent purpoſe) 
though I will not venture to ſay with an excellent divine, that whatever comes out of 
the pulpit, does with many paſs but for the fooliſhneſs of preaching ; yet it cannot well 
be denied, but that if all other circumſtances be equal, he is the fitteſt to commend * 
divinity, whoſe profeſſion it is not; and that it will ſomewhat add to the reputation 4 
— | | 3 | | almoſt 
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' almoſt any ſtudy , and conſequently to that of things divine, that it is praiſed and pre- 


. ferred by thoſe, whoſe condition and courſe of life exempting them from being of any 


particular calling in the common-wealth of learning, frees them from the uſual temp- 


tations to partiality to this or that ſort of ſtudy, which others may be engaged to mag - 
nify, becauſe it is their trade or their intereſt, or becauſe it is expected from them; 
whereas theſe gentlemen are obliged to commend it, only becauſe they really love and 
value it. ' 5 5 
Bur there is another thing, that ſeems to make it yet more fit, that a treatiſe on ſuch 
a ſubject ſhould be penn'd by the author of this: for profeſſed divines are ſuppoſed to 
be buſied about ſtudies, that even, by their being of an higher, are confeſſed to be of 
another nature, than thoſe, that treat of things corporal. And ſince it may be ob- 
ſerved, that there is ſcarce any ſort of learned men, that is more apt to undervalue thoſe, 
-thatare verſed only in other parts of knowledge, than many of our modern naturaliſts, 
(who are conſcious. of the .excellency of the ſcience they cultivate,) it is much to be 


feared, that what} would be ſaid of the pre-eminences of divinity above phyſiology, by 


preachers (in whom the ſtudy of the latter is thought either but a preparatory thing, or 
| an excurſion) would be looked upon as the deciſion of an incompetent, as well as in- 

tereſted judge; and their undervaluations of the advantages of the ſtudy of the crea- 
tures would be (as their depreciating the enjoyment of the creatures too often is,) thought 
to proceed but from their not having had ſufficient opportunities to reliſh the pleaſures 
of them. But theſe prejudices will not lie againſt a perſon, who has made the indigna- 


tion of nature ſomewhat more than a parergon, and having, by a not-lazy, nor ſhort | 


enquiry, manifeſted, how much he loves and can reliſh the delight it affords, has had 
the good fortune to make ſome diſcoveries in it, and the honour to have them publick- 


ly, and but too complimentally, taken notice of by the virtuoſi. And it may not be 


impertinent to add, that thoſe, who make natural philoſophy their miſtreſs, will pro- 
bably, be the leſs offended to find her in this tract repreſented, if not as an handmaid 
to divinity, yet as a lady of a lower rank ; becauſe the inferiority of the ſtudy of nature 
is maintained by a perſon, who, even whilſt he aſſerts it, continues, if not a paſſio- 
nate, an aſſiduous courter of nature: ſo that as far as his example can reach, it ma 
ſhew, that as on the one fide a man need not be acquainted with, or unfit to reliſh the 


leſſons taught us in the book of the creatures, to think them leſs excellent than thoſe, 


that may be learned in the book of the ſcriptures ; ſo on the other ſide, the preference of 
this laſt book is very conſiſtent with an high eſteem and an aſſiduous ſtudy of the firſt. 
Ano if any ſhould here object, that there are ſome paſſages, which l hope are but very 
few that ſeem a lictle too unfavourable to the ſtudy of natural things; I might alledge for 
my excuſe the great difficulty, that there muſt be in comparing two ſorts of ſtudies, both 


of which a man much eſteems, ſo to behave.one's ſelf, as to ſplit a hair between them, and 


never offend either of them: but I will rather repreſent, that in ſuch kind of diſcourſes, 
as the enſuing, it may juſtly be hoped, that equitable readers will conſider, not only what 


is ſai, but on what occaſion, and with what deſign it is delivered. Now it is plain by 


the ſeries of the following diſcourſe, that the phyſeophilus, whom it moſt 1elates to, 
was by me looked upon as a perſon, both very partial to the ſtudy of nature, and ſome- 
what prejudiced againſt that of the ſcripture ; ſo that I was not always to treat with 
him, as with an indifferent man, but accotding to the advice given in ſuch caſes by the 
wiſe, I was (to uſe Ariſtotle's expreſſion) to bend the crooked ſtick the contrary way, in 
order to the bringing it to be ſtrait, and to depreciate the ſtudy of nature ſomewhat be- 


neath its true value, to reduce a great over- valuer, to a juſt eſtimate of it. And to 


gain the more upon him, I allowed myſelf now and then to make uſe of the eontempt 
he had of the peripatetick and vulgar philoſophy, and in ſome paſſages to ſpeak of them 
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TT AUTHOR's PREFACE. 
more ſlightingly, than my uſval temper permits, and than I would be forward to do 
another occaſſon; that, by ſuch a complaiſance for his opinions, I might have riſen to 
argue with him from them. „ by” x 
Bur to return to the motives, that were alledged to induce me to the publication of 
theſe papers, though I have not named them all, yet all of them together would ſcarce 
have proved effectual, if they had not been made more prevalent by the juſt indigna- 
tion Iconceived, 'to ſee even inquiſitive men depreciate that kind of knowledge, which 
does the moſt elevate, as well as the moſt bleſs, mankind, and look upon the nobleſt 
and wiſeſt employments of the underſtanding, as ſigns of weaknels in it. AO 
Ir is not, that I expect, that whatever can be ſaid, and much leſs what I have had 


occaſion to ſay here, will make proſelytes of thoſe, that are reſolved againſt the being 


made fo, and had rather deny themſelves the excellenteſt kinds of knowledge, than al- 


low, that there can be any more excellent, than what they think themſelves maſters of: 


but I deſpair not, that what is here repreſented, may ſerve to fortify in a high eſteem of 


divine truths thoſe, that have already a juſt veneration for them, and preſerve others 


from being ſeduced by injurious, though ſometimes witty inſinuations, to undervalue 
that kind of knowledge, that is as well the moſt excellent in itſelf, as the moſt condu- 

cive to man's happineſs. And for this reaſon I am the leſs diſpleaſed to ſee, that the 
following letter is ſwelled to a bulk far greater than its being but a letter promiſes, and 
than 1 firſt intended. For I confeſs, that when the occaſion happened, that made me put 


pen to paper, as I chanced to be in a very unſettled condition (which I fear his had too 


much influence on what I have written) ſo I did not deſign the inſiſting near ſo long up- 
on my ſubject as I have done; but new things ſpringing up, if I may fo ſpeak, under 
my pen, I was content to allow them room in my paper, becauſe writing -as well for 
my own fatisfaCtion, as for that of my friend, I thought it would not be uſeleſs to lay 
before my own eyes, as well as his, thoſe conſiderations, that ſeemed proper to juſtify 


to myſelf, as well as to him, the preference I gave divine truths (before phyſiological 


ones) and to confirm myſelf in the eſteem I had for them. And though I freely con- 


feſs, that the following diſcourſe doth not conſiſt of nothing but ratiocinations, and 


conſequently is not altogether of an uniform contexture; yet that will, I hope be 
thought no more than was fit in a diſcourſe, deſigned not only to convince, but to per- 
ſuade : which if it prove ſo happy as to do, as I hope the peruſer will have no cauſe 
to regret the trouble of reading it, fo I ſhall not repent that of writing it. e 


— « _ — 
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Hoped you had known me better, than to doubt in good earneft, how I reliſhed 
the difcourſe your learned friend entertained us with yeſter-night. And I am the 


more troubled at your queſtion, becauſe your way of enquiring, how much your 
friend's diſcourſe obtained of my approbation, gives me cauſe to fear, that you vouch- 
ſafe it more of yours than I could wiſh it. But before I can ſafely offer you my ſenſe of 
the diſcourſes, about which you deſire to know it, I muſt put you in mind, that they 


were not all upon one ſubject, nor of the ſame nature: and I am enough his ſervant to 
acknowledge, without the leaſt reluctancy, that he is wont to ſhew a great deal of wit, 
when he ſpeaks like a naturaliſt, only of things purely phyſical ;' and when he is in 


the right, ſeldom wrong d cauſe by his way of managing it. But as for thoſe. 
pailages, wherein he gave himſelf the liberty of diſparaging the learned Dr. N. only 
| TEE — — — 
—— 


The INTRODUCTION. 

becauſe that doctor cultivates theological, as well as phyſical ſtudies, and does both 
both oftentimes read books of devotion, and ſometimes write them ; I am not ſo much 
a courtier, as to pretend, that 1 liked them. *Tis true he did not deny the doctor to 
be a learned, and a witty man, as indeed the wiſe providence of God has fo ordered 
it, that to ſtop the bold mouths of ſome, who would be eaſily tempted to imagine, and 
more eaſily to give out that none are philoſophers, but ſuch as like themſelves, deſire 
to be nothing : elſe our nation is happy in ſeveral men, who are as eminent for humane, 
as ſtudious of divine learning; and as great a veneration as they pay to Meſes, and St. 
Paul, are as well verſed in the doctrine of Ariſtotle, and of Euclid , nay, of Epicurus and 
Des Cartes too, as thoſe, that care not to ſtudy any thing elſe. But though, for this rea- 
ſon, Mr. N. had not the confidence to deſpiſe the doctor, and ſome of his reſemblers, 
| whom he took occaſion to mention; yet he too plainly diſcloſed himſelf to be one of 
thoſe, who, though they will not deny, but that ſome, who own a value for theology, 
are men of parts; yet they talk, as if ſuch perſons were fo, in ſpight of their being 
religiouſly given; that being, in their opinion, ſuch a blemiſh, that a man muſt have 
very great abilities othiermite to make amends for the diſadvantage of valuing ſacred 
ſtudies, and ſurmount the diſparagement it procures him. Wherefore, ſince this diſdain- 
ful humour begins to ſpread, much more than I wiſh it did, among different ſorts 
of men, among whom I ſhould be glad not to find any naturaliſts; and ſince the 

queſtion you aſked me, and the eſteem you have for your friend, makes me fear you 
may look on it with very favourable eyes; I ſhall not decline the opportunity you 
put into my hands of giving you together with a profeſſion of my diſlike of his prac- 
tice, ſome of my reaſons for that diſlike; and the rather, becauſe I may do it with- 


out too much exceeding the limits of an epiſtle, or thoſe which the haſte, wherewith 
I muſt write this, does preſcribe to me. For your friend does not oppoſe, but only 


underyalue theology; and profeſſing to believe the ſcriptures, (which I fo far credit, 
as to think he believes himſelf when he ſays ſo) we agree upon the principles: fo that I 


am not to diſpute with him, as againſt an atheiſt, that denies the author of nature, but 


only againſt a naturaliſt, that over-values the ſtudy of it. And the truths of theology 
are things which I need not bring arguments for, but am allowed to draw arguments 
from them. 1 N ö 
Bu r though, as I am juſt now intimated, I deſign brevity ; yet, for fear the fruitful - 
neſs, and importance of my ſubject, ſhould ſuggeſt things enough to me, to make ſome 
little method requiſite to keep them from appearing confuſed ; I ſhall divide the fol- 
lowing epiſtle into two diſtin& parts. In the former of which, I ſhall offer you the 
chief poſitive conſiderations, by which I would repreſent to you the ſtudy of divinity, 
as preferable to that of phyſick : And, in the ſecond part, I ſhall conſider the allega- 


tions, that I foreſee your friend may interpoſe, in favour of natural philolophy, From 
which diſtribution you will eaſily gather, that the motives on the one hand, and the 


_ objections on the other, will challenge to themſelves diſtinct ſections, in the reſpective 


parts whereto they belong. So that, of the order of the particulars you will meet with, 
1 ſhall not need to trouble you with any further account. 
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THE 


_ Excellency of T WL. O G Y: 
The Pre-eminence of the Study of Divinity above that of 
Natural Philoſophy. 


THE FIRST PART. 


O addreſs myſelf then, without any farther circumſtance, or preamble, to the 

things themſelves, that I mainly intend in this diſcourſe, I conſider in the 
general, that there are ſcarce any motives accounted fitter to engage a rational 
man in a ſtudy, than that the ſubje& is noble, that it is his duty to apply himſelf to it, 
and that his proficiency in it will bring him great advantages; ſo there is not any of 
theſe three inducements, that does not concur, in a very plentiful meaſure, to recom- 
mend to us the ſtudy of theological truths. — 


C 


ND firſt the excellency and ſublimity of the object we are invited to contemplate, 
is ſuch, that none, that does truly acknowledge a deity, can deny, but that there 
is no ſpeculation, whoſe object is comparable, in point of nobleneſs, to the nature and 
attributes of God. The ſouls of inquiſitive men are commonly ſo curious, to learn the 
nature and condition of ſpirits, as that the over-greedy deſire to diſcover ſo much, as 
that there are other ſpiritual ſubſtances, beſides the ſouls of men, has prevailed with 
too many to try forbidden ways of attaining ſatisfaction; and many have choſen rather 
to venture the putting themſelves within the power of dæmons, than remain ignorant 
whether or no there are any ſuch beings : as I have learned by the private acknowledg- 
ments made me of ſuch unhappy (though not unſucceſsful) attempts, by divers learned 
men, (both of other profeſſions, and that of phyſick,) who themſelves made them in 
different places, and were perſons neither timorous, nor ſuperſtitious : (but this only 
upon the by.) And certainly that man muſt have as wrong, as mean a notion of the 
deity, and muſt very little conſider the nature and attributes of that infinitely perfect 
Being, and as little the nature and infirmities of man, who can imagine the divine per- 
fections to be ſubjects, whoſe inveſtigation a man may (inculpably) deſpiſe, or be ſo 
pfal. ele. much as fully ſufficient for. Not only the ſcripture tells us, That his greatneſs is 
Pf. ci incomprehenſible, and his wiſdom is inſcrutable ; That he humbles himſelf to look in- 
#1 | E. xiii, 6, to (or upon) the heavens and the earth; and, That not only this, or that man, but all 
M 1 ;., the nations of the world are, in compariſon of him, but like the ſmall drop of a bucket, 
| Ia. =. 75* or the ſmaller duſt of a balance: but even the heathen philoſopher, who wrote that elo- 
quent book de Mundo, aſcribed to Ariſtotle in his riper years, ſpeaks of the power, and 
wiſdom, and amiableneſs of God, in terms little leſs lofty, though neceſſarily inferior 
4 | to ſo infinitely ſublime a a ſubject; which they, that think they can, eſpecially without 
45 | revelation, ſufficiently underſtand, do very little underſtand themſelves. 
0 Bur perhaps your friend will object, that, to the knowledge of God there needs no 
| other than natural theology; and I readily confeſs, being warranted by an apoſtle, thac 
- 3 | the 


3 ws 


—— — — 
— — 
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knowledge of God is attainable by the light of natuxe, duly employed, as to encourage 
men to exerciſe themſelves, more than moſt of them do, in that nobleſt of ſtudies, and 
render their being no proficients in it, injurious to themſelves, as well as to their 


maker. But notwithſtanding this, as God knows himſelf infinitely better than pur- 


blind man knows him, ſo the informations he is pleaſed to vouchſafe us, touching his 
own nature, and attributes, are exceedingly preferable to any account, that we can 
give ourſelves of him, without him. And, methinks, the different proſpects we may 
have of heaven, may not ill adumbrate to us the differing diſcoveries, that may be 
made of the attributes of its maker. For as though a man may, with his naked eye, 
ſee heaven to be a very glorious object, enobled with radiant ſtars of ſeveral forts; yet, 
when his eye is aſſiſted with a good teleſcope, he cannot only diſcover a number of ſtars, 
(fixed and wandering,) which his naked eye would never have ſhewn him; but thoſe 
planets, which he could ſee before, will appear to him much bigger, and more di- 
ſtin& : ſo, although bare reaſon, well improved, will ſuffice to make a man behoid 
many glorious attributes in the deity ; yet the fame reaſon, when aſſiſted by revelation, 
may enable a man to diſcover far more excellencies in God, and perceive them, than he 
contemplated before, far greater and more diſtinctly. And to ſhew how much a dim 
eye, illuminated by the ſcriptures, is able to diſcover of the divine perfections, and 
how unobvious they are to the moſt piercing philoſophical eyes, that enjoy but the 
dim light of nature; we need but confider, how much more fuitable conceptions and 
expreſſions concerning God are to be met with in the writings of thoſe fiſhermen and 
others, that penned the new teſtament, and thoſe illiterate Chriſtians, that received it, 
than among the moft civilized nations of the world (ſuch as anciently the Greeks and 


Romans, and now the Chineſe and Eaft-Indians) and amongſt the eminenteſt of the 
hiloſophers themſelves, (as Ariſtotle, Homer, Heſiod, Epicurus, and 


wiſe-men and p 
others): - „ On oo | 
BxsipEs that the book of ſcripture diſcloſes to us much more of the attributes of 
God, than the book of nature, there is another object of our ſtudy, for which we muſt 
be entirely beholden to theology : for though we may know ſomething of the nature 
of God by the light of reaſon, yet we muſt owe the knowledge of his will, or poſitive 
| Jaws, to his own revelation. And we may gueſs, how curious great princes and wile 
men have been to inform themſelves of the conſtitutions eſtabliſhed by wiſe and emi- 
nent. legiſlators ; partly by the frequent travels of the ancient ſages and philoſophers 
into foreign countries, to obſerve their laws and government, as well as bring home 
their learning; and partly by thoſe royal and ſumptuous expences, at which that great 
and learned monarch Pzolomeus Philadelpbus ſtuck not to procure an authentick copy of 
the law of Moſes, whom he conſidered but as an eminent legiſlator, But certainly 
that, and other laws recorded in the bible, cannot but appear more noble and worthy 
objects of curioſity to us Chriſtians, who know them to proceed from an omniſcient 


deity, who being the author of mankind, as well as of the reſt of the univerſe, cannot 
y other of the law- 


but have a far perfecter knowledge of the nature of man, than an 


givers, or all of them put together can be conceived to have had. 


Bor there is a farther diſcovery of divine matters, wherewith we are alſo gratified b 
theology 


: for befides what the ſcripture teaches us of the nature and the will of God, 
it contains divers hiſtorical accounts (if I may ſo call them) of his thoughts and actions. 
The great Alexander thought himfelf nobly employed, when he read the Grecian ac- 
tions in Homer's verſes; and, to know the ſentiments of great and wiſe perſons upon 


particular occaſions, is a curioſity ſo laudable, and fo worthy of an inquiſitive ſoul, 


he re- 


that the ſouthern queen has been more praiſed and admired, for coming from t 
| moter 


7 


the Yori Ty Oe was not unknown to the heathen philoſophers; and that ſo much Ren. i. 13 


Genel, vi.. 


Nu mb, 


Geneſ. xx, 


Axvii. 7. 


Geneſ. 


XV 


1 Kings iii. 


11, 


Jonah iv. 


I 


Kings 


xxii, from 
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8 parts of the earth, to hear the wiſdom of Solomon, Now the ſcripture does in 


many places give our curioſity a nobler employment, and thereby a higher ſatisfaction, 
than the King of Macedon, or the queen of Seba could enjoy; for in many places it 
does, with great clearneſs and ingenuity, give us accounts of what God himſelf hath 
declared of his own thoughts, of divers particular perſons and things, and relates, 
what he, that knows and commands all things, was pleaſed to ſay and do upon par- 
ticular occaſions. Of this ſort of paſſages are the things recorded to have been ſaid by 
God to Noah, about the ſinful world's ruin, and that juſt man's preſervation z and 
to Meſes in the caſe of daughters of Zelophebad. And of this ſort are the conferences, 
mentioned to. have paſſed betwixt-God and AMimelech, concerning Abrabam's Wife; 
betwixt God and Abraham, touching the deſtruction of Sodom; betwixt God and Solo- 
mon, about that King's happy choice; betwixt God and Jonab, about the fate of the 
greateſt city of the world: and above all theſe, thoſe two ſtrange and matchleſs paſ- 
ſages, the one in the firſt book of Kzngs, touching the ſeducing ſpirit, that undertook to 


| ſeduce Abab's prophets ; and the other, that yet more wonderful relation of what paſſed 


betwixt God and Satan, wherein the deity vouchſafes, not only to praiſe, but (if I may 
ſo ſpeak with reverence). to glory in a mortal. And the being admitted to the know- 


* ledge of theſe tranſactions of another world, (if I may fo call them) wherein God has 


been pleaſed to diſcloſe himſelf ſo very much, is an advantage afforded us by the ſcrip- 


ture, of ſo noble a nature, and fo unattainable by the utmoſt improvement we our- 
ſelves can make of our own reaſon, that, did the ſcripture contain nothing elſe, 


that were very conſiderable, yet that book would highly deſerve our curioſity and gra- 
titude, 5 . | 7 


AnD on this occaſion, I muſt by no means leave unobſerved another advantage, that. 


we have from ſome diſcourſes made us in the bible, ſince it too highly concerns us, 
not to be very great one; and it is, that the ſcripture declares to us the judgment, 
that God is pleaſed to make of ſome particular men, upon the eſtimate of their life 


and deportment. For though reaſon alone, and the grounds of religion in general, 


n 


v. . 
Pſal. ciii. 
17, 13. 


Acts i. 21. 


1 


20 


ahn. iii. 
® 


may ſatisfy us in ſome meaſure, that God is gocd and merciful, and therefore it is 
likely he may pardon the fins and frailties of men, and accept of their imperfect ſer- 
vices; yet beſides that we do not know, whether he will pardon, unleſs we have his 
promiſe of it; beſides this, (I ſay) though by virtue of general revelation, ſuch as is 


pretended to in divers religions, we may be aſſured, that God will accept, forgive, 


and reward thoſe, that ſincerely obey him, and perform the conditions of the covenant, 
whether it be expreſs, or implicit, that he vouchſafes to make with them; yet ſince 
it is he, that is the judge of the performance of the conditions, and of the ſincerity of 
the perſon; and ſince he is omniſcient, and a Kegdinyndrns and ſo may know more ill of 
us, than even we know of ourſelves ;z a concerned conſcience may rationally doubt, 


whether in God's eſtimate any particular man was fo ſincere as to be accepted. But 


when he himſelf is pleaſed to give elogimus (if J may with due reſpect ſo ſtyle them) to 


David, Job, Noah, Daniel, &c. whilſt they were alive, and to others after they were dead, 
(and conſequently having finiſhed their courſe, were paſſed into an irreverſible ftate) we 


quently recorded in the ſcriptures. 


may learn with comfort, both that the performance of ſuch an obedience, as God will 
acce] t, is a thing really practicable by men; and that even great ſins and miſde- 
meanors are not (if ſeaſonably repented of) certain evidences, that a man ſhall never be 
happy in the future life. And it ſeems to be for ſuch an uſe of confolation to frail men, 
(but not at all to encourage licentious ones) that the lapſes of holy perſons are ſo fre- 
| And bateing thoſe divine writings, I know no 
books in the world, nor all of them put.zogether, that can give a conſidering Chriſtian, 
who has due apprehenſions of the Inexpreſſible happineſs or miſery of an W 


j - 9 
Rate in heaven or in hell, ſo great and well grounded a conſolation, as may be derived i 
from three or four lines in St. Jobn's apocalypſe, where he ſays, ** Thac he faw in Revel. vii, 
„ heaven a great multitude, not to be numbered of all nations, and tribes, and peo- ? 
« ple, and tongues, ſtanding before the throne, and before the lamb, clothet in 
e white robes, with palms (the enſigns of victory) in their hands; and the praiſes of 
God and of the lamb in their mouths. For from thence we may learn, that heaven 
is not reſerved only for prophets, and apoſtles, and martyrs, and ſuch extraordinary 
perſons, whoſe ſanctity the church admires, but that, through God's goodnefs mul- 
titudes of his more imperfect ſervants have acceſs thither. | 5 
IT noc the infinite perfections and prerogatives of the deity be ſuch, that theo- | 
logy itſelf can, no more that philoſophy, afford us another object for our ſtudies, any 9 
thing near ſo ſublime and excellent, as what it diſcloſes to us of God; vet divinity fa- 
vours us with ſome other diſcoveries, namely, about angels, the univerſe, and our 
own ſouls, which, though they mult needs be inferior to the knowledge of God him- 
ſelf, are, for the nobleneſs of their objects, or for their importance, highly preferable 
to any, that natural philoſophy has been able to afford its votaries. Bs 
Bor before | proceed to name any more particulars, diſcloſed to us by revelation, 
it will be requiſite, for the prevention or removal of a prejudice, to mind you, that 
we ſhould not make our eſtimates of the worth of the things we owe to revelation, by 
the impreſſions they are wont now to make upon us chriſtians, who learned divers of 
them in our catechiſms, and perhaps have ſeveral times met with moſt of the reſt in 
ſermons, or theological books. For it is not to be admired, that we ſhould not be 
ſtrongly affected at the mention of thoſe truths, which (how valuable ſoever in them-' 
ſelves) were for the moſt part taught us when we were either children, or too youth- 
ful to diſcern and prize their excellency and importance. So that though afterwatds 
they were . preſented to our riper underſtanding, yet their being by that time become 
familiar, and our not remembering, that we ignored them, kept them from makin 
any vigorous impreſſions on us. Whereas if the ſame things had been (with circum- 
| ſtances evincing their truth) diſcovered to ſome heathen philoſopher, or other vertuous 
and inquiſitive man, who valued important truths, and had nothing but his own rea- 
ſon to attain them with, he would queſtionleſs have received them with wonder and 
Joy. Which to induce us to ſuppoſe we have ſundry inſtances, both in the records of 
the primitive times, and in the recent relations of the converſion of men to Chriſtianity 
among the people of China, Japan, and other illiterate nations. For though bare rea- 
ſon cannot diſcover theſe truths, yet when revelation has once ſufficiently propoſed them 
to her, ſhe can readily embrace, and highly value divers of them; which being here 
intimated once for all, Il now advance to name ſome of the revelations themſelves. 
And firſt, as for angels, I will not now queſtion, whether bare reaſon can arrive at 
ſo much as to aſſure us, that there are ſuch beings in rerum natura. For though rea- 
ſon may aſſure, that their exiftence is not impoſſible, and perhaps too, nat impro- 
| bable; yet I doubt, whether *rwere to mere ratiocination, or clear experience, or any 
thing elſe but revelation, convey'd to them by imperte& tradition, that thoſe heathen Mzrh.xxv;, 
philoſophers, who believed, that there were ſeparate ſpirits other than human, owed 3 . 
that perſuaſion; and particularly as to good angels, I doubt, whether thoſe antient 10. 
ſages had any cogent reaſons, or any convincing hiſtorical proofs, or, in ſhort, any Ri 4 
one unqueſtionable evidence of any kind, to ſatisfy a wary perſon ſo much as of the Like xx. 
being (much leſs to give a farther account) of thoſe excel'ent ſpirits. Whereas theo- Cl. 16. 
logy is enabled by the ſcripture to inform us, that not only there are ſuch ſpiri:s, but Manb.axiv. 
a vaſt multitude of them; that they were made by God and Chrift, and are immor- Mark xiii, [7 
tal, and propagate not their ſpecies ; and that theſe ſpirits have their chief aa 1 | is 
po — ——.— ea ven, 10. 1 
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N Rer. xxii. 9. 
Matth. 


7. ſwine, without particular leave from God; that not only good angels, but 


. 1 muſt owe to theology. Of which truths I ſhalt content my felf to-give a few inſtances 


2 Pet. ii. 4. in the world itſelf, or the univerſal a 
Jude 6, 13. 


Matth, 217. Upon as the nobleſt and chiefeſt object, that the phyſicks afford us to contemplate. 
41. AnD firſt, thoſe that admit the truths revealed by theology, do generally allow, 


— 


10 ö The EXCELLENCY 


Iſa. vi. 2, 3. 
Man, 2:3 heaven, 


10. obey, without having ſinned againſt him; that alſo theſe good 


32. 


8 fight againſt them; that they can aſſume bodies ſhaped like ours, and yet diſapear in 


3 


21. they are all of them miniſtring ſpirits, employed for the good of the deſigned heirs of 


7 

Acts xii. 7, 
Dan 113. lowers were wont to do, the Lord, but ſtile themſelves fellow ſervants to his. diſ- 
nen b ” 3 5 
- 85 - And as for the other angels, though the Gentiles, as well philoſophers as others, 
. were commonly fo far miſtaken about them, as to adore them for true gods and yet 


many of them to doubt whether they were immortal; the ſcripture informs us, that. 


Rev. xi. 10. they are not ſelf-originated, but created beings; that however a great part of manknid 
worſhip them, they are wicked and impure ſpirits, enemies to mankind, and ſeducers 

xxviii, 6, Of our firſt parents to their ruin; that though they beget and promote confuſion among 
Rer, a. men, yet they have fome order among themfelves, as having one chief, or leader; 
John i. 3- that they are evil ſpirits, not by nature, but apoſtacy ; that their power is very limited. 
—_— inſomuch that a legion of them cannot invade ſo contemptible a thing as a herd of 
364 good men, 
a may, by reſiſting them, put them to flight, and the ſincere Chriſtians, that worſted 
34. them here, will be among thoſe, that ſhall judge them hereafter; that their being im- 


1 Pet. v. 8. 


2 Cor. xi. 4, mortal, will make their miſery fo too; that they do themſelves believe, and tremble at 


88 thoſe truths, they would perſuade man to reject; and that they are ſo far from being 


Math, axe. able to confer that happineſs, which their worſhippers expect from them, that them 


41+ .. , ſelves are wretched creatures, reſerved: in chains of darkneſs. to the judgment of the 
32 5. great day; at which they ſhall be doomed to ſuffer everlaſting torments, in the com- 
te. ng. panyof thoſe wicked men, that they ſhall have prevailed on. c 5 


Fg . We may farther conſider, that as to things corporeal themſelves, which the na- 
1 Fet. v. 9. 


Cr. , turalift challenges as his peculiar theme, we may name particulars, and thoſe of the 
Math. xzv. moſt comprehenſive nature, and greateſt importance, whoſe knowledge the naturaliſt 


aggregate of things corporeal; that being looked 


that God is not only the author, but creator of the world. I am not ignorant of 
what Anaxagoras taught, of what he called 5 — (and Tally mentions) in the pro- 
duction of the world; and that what many other Grecians afterwards taught of the 
world's eternity, is peculiarly. due to Ariſto#le, who does little leſs than brag, that all 
the philoſophers that preceded him were of another mind. Nor will I here examine 
(which I elſewhere do) whether, and how far, by arguments merely phyſical, the cre- 
ation of the world may be evinced. But whether or no mere natural reaſon can reach 
ſo ſublime a truth, yet it ſeems not, that it did actually, where it was not excited by 
revelation-diſcovery. For though many of the ancient philoſophers believed the world 
to have had a beginning, yet they all took it for granted, that matter had none; nor 
does any of them, that I know of, ſeem to have ſo much as imagined,, that. any — - 
4 | | could 
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could be produced out of nothing. Thoſe, that aſcribe much more to God than 
Ariſtotle, make him to have given form only, not matter to the world, and to have 
but contrived the pre-exiſtent matter into this orderly ſyſtem we call the univerſe. 
NexT, whereas very many of the philoſophers, that ſucceeded Atiſtotle, ſuppofe 
the world to have been eternal; and thoſe, that believed it to have been produced, had 
not the confidence to pretend to the knowing how old it was; unleſs it were ſome ex- 
_ rravagant ambitious ple, ſuch as thoſe fabulous Chaldeans, whoſe fond account 


reached up to forty thouſand or fifty thouſand years: theology teaches us, that the 


world is very far from being ſo old by thirty or forty thouſand years as they, and by 
very many ages, as divers others have preſumed : and does, from the ſcripture, give 
us ſuch an account of the age of the world, that it has ſet us certain limits, within 


which ſo long a duration may be bounded, without miſtaking in our reckoning. 


Whereas philoſophy leaves us to the vaſtneſs of indeterminate duration, without any 


certain limits at all. 


Tux time likewiſe, and the order, and divers other circumſtances of the manner, 
wherein the fabrick of the world was compleated, we owe to revelation ; bare reaſon 


being evidently unable to inform us of particulars, that preceded the origin of the 


firſt man; and though I do not think religion ſo much concerned, as many do, in 
their opinion and practiſe, that would deduce particular theorems of natural philoſophy 
from this or that expreſſion of a book, that ſeems rather deſigned to inſtruct us about 
| ſpiritual than corporeal things. I ſee no juſt reaſon to embrace their opinion, that 


- would fo turn the two firſt chapters of Gengfs, into an allegory, as to overthrow 


the literal and hiſtorical ſenſe of them. And though I take the ſcripture to be mainly 


deſigned to teach us nobler and better truths, than thoſe of philoſophy ; yet I am not 


forward to comdemn thoſe, who think the beginning of Gengis, contains divers par- 


ticulars, in reference to the origin of things, which though not unwarily, or alone to be 
urged in phyſicks, may yet afford very confiderable hints to an attentive and inquiſitive 


peruſer. 


AND as for the duration of the world, which was by the old philoſophers held to be 


indeterminable, and of which the Stoicks opinion, that the world ſhall be deſtroyed by 
fire, (which they held from the Jes) was pbyſically precarious ; theology teaches us 


expreſsly from divine revelation, that the preſent courſe of nature ſhall not laſt always, T5 5: 


II 


dut that one day this world, or at leaſt, this vortex of ours, ſhall either be aboliſhed zus. 


by annihilation, or, which ſeems far more probable, be innovated, and, as it were 


transfigured, and that, by the intervention of that fire, which-ſhall diffolve and de-: Pet. fit, 
ſtroy the prſent frame of nature: ſo that either way, the preſent ſtate of things, (as well“ 13. 


natural as political) ſhall have an end. 


AnD as theology affords us theſe informations about the creatures in general; ſo 


touching the chiefeſt and nobleſt of the viſible ones, men, revelation diſcovers very 
plainly divers very important things, where reafon muſt needs be in the dark. 


Ap firſt, touching the body of man; the Epicureans attributed its original, as 
that of all things elſe, to the caſual concourſe of atoms; and the Stoicks abſurdly and 


injuriouſly enough (but much more pardonably than their follower herein, Mr. Hebbes ) 
would have men to ſpring up like muſhrooms out of the ground; and whereas other 
philoſophers maintain conceits about it, too wild to be here regel; the book of Ge- 
neſis aſſures us, that the body of man was firſt formed by Gain a peculiar manner, 
of a terrreſtrial matter; and it is there deſcribed, as having 


ſoul was united to it. And as theology thus teaches us, how the body of man had its 


firſt beginning; fo it likewiſe aſſures us, what ſhall become of the body after death, Ad =. 
though bare natural reaſon will ſcarce be pretended to reach to ſo abſtruſe and difficult 


2 | an 


am. iii. 6. 


&n perfected before the Gen. ii; 2. 


r _ bo N * 
r W 5 A ap, * « als 
4 * n Hs", » _—_— 
X " a FI 
— — E PEG ood Aa 
BR Wag K FO LS. 
2 *v n 8 * 


* * 
K 1 
r . _. A p * N 
F * 


+ 
boy 
4 


420, 32. 


Lake xx. 


12 The ExXcELLENCY | 2 
Aa, n. an article as that of a reſurrection; which, when propoſed by St. Paul, produced 


among the Athenian philoſophers nothing elſe but wonder or laughter. ; 
Nor to mention, that theology teaches us divers other things about the origin and 
Gen,ii. condition of men's bodies; as, that all mankind is the offspring of one man and one 
ah. woman; that the firſt woman was not made of the ſame matter, nor after the ſame 
Cen. il. 27, manner as the firſt man, but was afterwards taken from his ſide; that both Adam and 
19 ve were not, as many Epicureans and other philoſophers fancied, that the firſt men 
were firſt infants; whence they did, as we do, grow by degrees, to be mature and 
Att xxv, Compleat human perſons, but were made fo all at once; and that hereafter, as alt 
J'S: mens bodies ſhall riſe again, fo they ſhall all (or at leaſt, all thoſe of the juſt) be kept 


35, 36. from ever dying a ſecond time. = | 
AND as for the human ſoul, though I willingly grant, that much may be deduced from . 

the light of reaſon only, touching its exiſtence, ' properties and duration; yet. divine 
revelation teaches it us with more clearneſs, and with greater authority; as ſure he; 

that made our ſouls, and upholds them, can beſt know what they are, and how long 

he will have them laſt. And as the ſcripture expreſsly teaches us, that the rationat 

Math. z. foul is diſtin& from the body, as not being to be deſtroyed by thoſe very enemies, 
mT that kill the body; ſo about the origin of this immortal ſoul (about which philoſophers 
can give us but wide and precarious conjectures) theology aſſures, us, that the foul of 


Gen. i. 7- man had not ſuch an origination, as thoſe of other animals, but was God's own im- 
II. 1. 


| Lokexx, mediate workmanſhip, and was united to the body already formed: and yet not fo 
Ju, united, but that upon their dworce, ſhe will ſurvive, and paſs into a ſtate, in which 


46. death ſhall have no power over her. 8 e 
A I expect you will here object, that for the knowledge of the perpetual duration of 
ſeparate ſouls, we need not be beholden to: the ſcripture, ſince the immortality of the 
ſoul may be ſufficiently proved by the ſole light of nature, and particularly has been 
demonſtrated by your great Des Cartes. But you muſt give me leave to tell you, that 
beſides that a matter of that weight and concernment cannot be too well proved, and 
conſequently ought to procure a welcome for all good mediums of probation ; beſides 
this, I fay, I doubt many Carteſians do, as well as others, miſtake both the difficulty 
under conſideration, and the ſcope of Des Cartes's diſcourſe. For grant, that by na- 
tural philoſophy alone, the immortality of the ſoul may be proved againſt its uſval 
enemies Atheiſts and Epicureans. For the ground, upon which theſe men think it 
mortal, being, that it is not a true ſubſt ance, but only a modification of the body, 
_ which conſequently muſt periſh, when the frame or ſtructure of the body, whereto it 
belongs, is diſſolved; their ground being this, I ſay, if we can prove, by ſome in- 
tellectual operations of the rational ſoul, which matter, however modified, cannot 
reach, that it is a ſubſtance diſtinct from the human body, there is no reaſon, why 
the diſſolution of the latter ſhould infer the deſtruction of the former, which is a ſim- 
ple ſubſtance, and as real a ſubſtance as matter itſelf, which yet the adverſaries affirm 
to be indeſtructible. But though by the mental operations of the rational ſoul, and 
Perhaps by other mediums it may, againſt the Epicureans, and other mere naturaliſts, 
who will not allow God to have any thing to do in the caſe, be proved to be immortal 
in the ſenſe newly propoſed; yet the ſame proofs will not evince, that abſolutely it ſhall 
never ceaſe to be, is diſpute with philoſophers, Who admit, as the Carteſians and 
many others do, that od is the ſole creator and perſerver of all things. For how 
are we ſure, but that God may have ſo ordained, that though the ſoul of man, by 


the continuance of his ordinary and upholding concourſe, may ſurvive the body, yet, 
as it is generally believed not to be created, till it be juſt to be infuſed into the body; 

ſo it ſhall be annihilated, when it parts with the body, God withdrawing at death that 
ſupporting 
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ſupporting influence, which alone kept it from relapſing to its firſt nothing. Whence 


it may appear, that notwithſtanding the phyſical proofs of the ſpirituality and ſepara- | 


bleneſs of the human ſoul, we are yet much beholden to divine revelation for aſſuring 
us, that its duration ſhall be endleſs. And now to make good what I was intimating 
above concerning the Carteſians, and the ſcope of Des Cartes's demonſtration, I ſhall 
appeal to no other than his own expreſſions to evince, that he conſidered this matter for 
the main as we have done, and pretended to demonſtrate, that the ſoul is a diſtin ſub- 


T3 


ſtance from the body; but not that abſolutely ſpeaking it is immortal. Cur (anſwers p. ere, 
that excellent author) de immortalitate anime nihil ſcripſerim, jam dixi in ſynopfi mearum —_— ad 
| . 05je*tiones 


Meditationum. Quad ejus ab omni corpore diſtinftionem ſatis probaverim, ſupra oftendi. fund, 
Quod vero additis, ex diſtinctione anime a corpore non ſequi ejus immortalitatem, quia ni- Pag.. 95 


bilominus dici poteſt, illam a deo talis nature fattam eſſe, ut ejus duratio ſimul cum dura- 
tione vitæ corporee finiatur, fateor a me refelli non poſſe. Neque enim tantum mibi aſſumo, 
ut quicquam de iis, que a libera Dei voluntate dependent, humane rationis vi determinare 
aggrediar. Docet naiuralis cognitio, &c. Sed fi de abſoluta Dei poteſtate quæratur, an 
forte decreverit, ut bumanæ anime iiſdem temporibus eſſe deſinant, quibus corpora 
gue illis adjunxit; ſolius Dei eft, reſpondere. - And if he would not aſſume to de- 
monſtrate by natural reaſon ſo much as the exiſtence of the ſoul after death, unleſs upon 
a ſuppoſition z we may. wel] preſume, that he would leſs take upon him to determine, 
what ſhall be the condition of that ſoul after it leaves the body. And that you may 
not doubt of this, I will give you for it his own confeſſion, as he freely writ it in a 

prove letter to that admirable lady, the princeſs Elizabetb, firſt daughter to Fredericł 
king of Bohemia, who ſeems to have deſired his opinion on that important queſtion, 
about which he ſends her this anſwer, Pour ce qui, Sc. i. e. As to the ſtate of the 
ſoul after this life, my knowledge of it is far inferior to that of monſieur (he means 
Sir Kenelm) Digby. For, ſetting aſide that, which religion teaches us of it, I confeſs, 
that by mere natural reaſon we may indeed make many conjectures to our own advantage, 
and have fair hopes, but not any aſſurance. And accordingly in the next clauſe he 


gives the imprudence, of quitting what is certain for an uncertainty, as the cauſe why, 


according to natural reaſon, we are never to ſeek death. 


Non do I wonder he ſhould be of that mind. For all, that mere reaſon can demon- 


ſtrate, may be reduced to theſe two things; one, that the rational ſoul, being an incor- 


poreal ſubſtance, there is no neceſſity, that ic ſhould perifh with the body; ſo that, if 
God have not otherwiſe appointed, the ſoul may ſurvive the body, and laſt for ever: 
the other, that the nature of the ſoul, according to Des Cartes, confiſting in its being a 
ſubſtance, that thinks, we may conclude, that though it be by death feparate from the 
body, it will nevertheleſs retain the power of thinking. But now, whether either of 
theſe two things, or both, be ſufficient to endear the ſtate of ſeparation after death, to a 
conſidering man, I think may be juſtly queſtioned. For immortality or perſeverance 
in duration, ſimply. conſidered, is rather a thing preſuppoſed to, or a requiſite of felirity, 


than a part of it; and being in itſelf an adiaphorous thing, aſſumes the nature of the 


ſtate or condition, to which it is joined, and does not make that ſtate happy or miſerable, 
but makes the poſſeſſors of it more happy, or more miſerable than otherwiſe they would 

be. And tho? foie ſchool- men, upon airy metaphyſical notions, would have men think 

It is more eligible to be wretched, than not to be at all; yet we may oppoſe to their ſpe- 

culative ſubtilties the ſentiments of mankind, and the far more conſiderable teſtimony 

of the Saviour of mankind, who ſpeaking of the diſciple, that betrayed him, ſays, 

That it had been good for that man, if he had never been born.“ And eternity is 

generally conceived to aggravate no leſs the miſeries of hell, than it heightens the joys 

of heaven. And here we may conſider, fiſt, chat mere reaſon cannot fo muc., as aſſure 

— as 
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us abſolutely, that the ſoul ſhall ſurvive the body; for the truth of whielf we have not 


Only Cartefius's confeſſion, lately recited, but a probable argument, drawn from the na- 


ture of the thing, fince, as the body and ſoul were brought together, not by any mere 
phyſical agents, and ſince their aſſociation and union, whilſt they continued together, 
was made upon conditions, that depended ſolely upon God's free and arbitrary inſti- 
tution; ſo, for aught reaſon can ſecure us of, one of the conditions, of that aſſociation 
may be, that the body and ſoul ſhould not ſurvive each other. Secondly, ſuppoling, 


that the ſoul be permitted to outlive the body, mere reaſon cannot inform us, what will 


become of her in her ſeparate ſtate, whether ſhe will be vitally united to any other kind 
of body or vehicle; and if to ſome, of what kind that will be, and upon what terms 
the union will be made. For poſſibly ſhe may be united to an unorganized, er very 
imperfectly organized body, wherein ſhe cannot exerciſe the ſame functions ſhe did in 
her human body. As we ſee, that even in this life the fouls of natural fools are united 


to bodies, wherein they cannot diſcourſe, or, at leaſt, cannot philoſophize. And it is 


plain, that ſome. ſouls are introduced into bodies, which, by reaſon of paralytical and 
other diſeaſes, they are unable to move, though that does not always hinder them from 

being obnoxious to feel pain. So that, for aught we naturally know, a human ſoul, 
ſeparated from the body, may be united to ſuch a portion of matter, that ſhe may nei- 
ther have the power to move it, nor the advantage of receiving any agreeable infor- 
mations by its interventions, having upon the account of that unien no other ſenſe than 


that of pain. But let us now conſider, what will follow, if I ſhould grant, that the ſoul 


will not be made miſerable, by being thus wretchedly matched. Suppoſe we then, 
that ſhe be left free to enjoy what belongs to her own nature; that being only the power 
of always thinking, it may be well doubted, whether the exerciſe of that power will 

ſuffice to make her happy. You will perchance eaſily believe, that I love, as well as 


another, to entertain my ſelf with my own thoughts, and to enjoy them undiſturbed by 
viſits and other avocations: I would, only accompanied by a ſervant and a book, go to 


dine at an inn upon a road, to enjoy my thoughts the more freely for that day. But 


yet, I think, the moſt contemplative men would, at leaſt in time, grow weary of think- 
ing, if they received no ſupply of objects from without, by reading, ſeeing, or con; 
verſing; and if they alſo wanted the opportunity of executing their thoughts, by mov- 


ing the members of their bodies, or of imparting them, either by diſcourſing, or writing 
of books, or by making of a7 png a On this occaſion I remember, that I knew a 
gentleman, who was in Spain for a ftate-crime, which yet he thought an heroic action, 


kept cloſe priſoner for a year in a place, where, though he had allowed him a diet not 


unfit for a perſon of note as he was; yet he was not permitted the benefit of any light, 
either of the day or candles, and was not accoſted by any human creature, ſave at certain 


times by the gaoler, that brought him meat and drink, but was ſtrictly forbidden to 


converſe with him. Now, though this gentleman, by his diſcourſe, appeared to be a 
man of a lively humour ; yet being aſked by me, how he could do to paſs the time in 
that fad ſolitude, he confeſſed to me, that though he had the liberty of walking to and 


fro in his priſon, and though, by often recalling into his mind all the adventures and 


other paſſages of his former life, and by ſeveral ways combining, and diverſifying his 
thoughts, he endeavoured to give his mind as much variety of employment as he was 
able; yet that would not ſerve his turn, but he was often reduced, by drinking large 
draughts of wine, and then caſting himſelf upon his bed, to endeavour to drown that 
melancholly, which the want of new objects caſt him into. And I can eaſily admit, he 
found a great deal of difference between the ſenſe he had of thinking when he was at li- 
berty, and that, which he had, when he was confined to that employment, whoſe de- 
lightfulneſs, like fire, cannot laſt long, when it is, as his was, denied both fuel and 
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vent. And, in a word, though I moſt readily grant, that thinking, interwoven with 
_ converſation and action, may be a very pleaſant way of paſſing one's time; yet man 
being by nature a ſociable creature, I fear that alone would be a dry and wea riſome 
employment to ſpend eternity in. i ; MO Er 
Bzrore I proceed to the next ſection, I muſt not omit to take notice, that though 
the brevity I propofed to myſelf, keeps me from diſcourſing of any theological ſubjects, 
_ fave what I have touched upon about the divine attributes, and the things I have men- 
tioned about the univerſe in general, and the human foul; yet there are divers other 
things, knowable by the help of revelation, and not without it, that are of ſo noble and 
ſublime a nature, that the greateſt wits may find their beſt abilities both fully exerciſed, 
and highly gratified by making enquiries into them. I ſhall not name for proof of this 
the adorable myſtery of the trinity, wherein it is, acknowledged, that the moſt ſoaring 
fpeculators are wont to be poſed, or to loſe themſelves: but I ſhall rather mention the 
redemption of mankind, and the decrees of God concerning men. For though theſe 
ſeem to be leſs out of the ken of our natural faculties ; yet it is into ſome things, that 
belong to the former*of them, that the ſcripture tells us, The angels deſire io pry; and . pet. ;, 
it was the conſideration of the latter of them, that made one, that had been caught up =. _ 
into the manſion. of the angels, amazedly cry out, q 8496>, &c. RY 
Non are theſe the only things, that the ſcripture itſelf terms myſteries, though, for 
brevity ſake, inſtead of ſpecifying, any of them, I ſhall content myſelf to repreſent to 
you in general; that ſince God's wiſdom is boundleſs, it may, ſure, have more ways 
than one to diſplay itſelf. And though the material world be full of the productions of 
his wiſdom; yet that hinders not, but that the ſcripture may be enobled with many 
excellent impreſſes, and, as it were, ſignatures of the ſame attribute. For, as I was. 
beginning to ſay, it cannot but be highly injurious to the Deity, in whom all other 
true perfections, as well as omniſcience, are both united and tranſcendent, to think, 
that he can contrive no ways to diſcloſe his perfeclions, beſides the ordering of matter 
and motion, and cannot otherwiſe deſerve to be the object of men's ſtudies, and their 
admiration, than in the capacity of a creator. 5 


AND I think, I might ſafely add, that beſides theſe grand and myſterious points I came- 
from mentioning, there are many other noble and important things, wherein unaſſiſteck 
reaſon leaves us in the dark; which though not ſo clearly revealed in the ſcripture, are 
yet in an inviting meaſure diſcovered there, and conſequently deſerve the indagation of 
a curious and philoſophical. ſoul. ShalÞ we not think it worth enquiring, whether the 
ſatisfaction of Chriſt was neceſſary to appeaſe the juſtice of God, and purchaſe redemp-- 
tion for mankind? Or whether God, as abſolute and ſupreme governor of the world,. 
might have freely remitted the penalties of fin ? Shall. we not think it worth the en · 
quiring, upon what account, and upon. what terms, the juſtification of men towards. 
God is tranſacted, eſpecially conſidering how much it imports us to EM, and how 
perplexedly a doctrine, not in itſelf abſtruſe, is wont to be delivered? Shalf' not we en- 
quire, whether or no the ſouls of men, before they were united to their bodies, pre- 
exiſted in a happier ſtate, as many of the ancient and modern Jews and Elatoniſts, and: 
(beſides Origen). ſome learned men of our times do believe? And ſhall not we be cu- 
rious to know, whether, when the ul leaves the body, it do immediately pals to heaven. 
or hell (as it is commonly believed,) or for want of organs be laid, as it were, aſleep: 
in an inſenſible and unactive ſtate, till it recover the body at the reſurrection, as many 
Socinians and others maintain? or whether it be conveyed into ſecret receſſes, where, 
though it be in a good or bad condition, according to what it did in the body, it is yet 
reprieved from the flames of hell, and reſtrained from the beatifick viſion till the day. 
of judgment? (which ſeems. to have been. tlie opinion of many, if not moſt of t 
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16 D 
mitive fachers and Chriftians.) Shall not we be curious to know, whether, at that 
creat decretory day, the vaſt fabrick of the world, which all confeſs muſt have its 
trame quite ſhattered, ſhall be ſuffered to relapſe into its firſt nothing, as ſeveral divines 
aſſert? or ſhall be, after its diſſolution, renewed to a better ſtate, and as it were, trans- 

| fxured? And ſhall not we enquire, whether or no, in that future ſtate of things, which 

Gen, ii. 21, hall never have an end, we ſhall know one another? (as Adam, when he awaked out of 

5 his profound ſleep, knew Eve, whom he never ſaw before; ) and whether thoſe perſonal 
friendſhips and affections, we had for one another here, and the pathetic conſideration 
of the relations (as of father and fon, huſband and wife, chaſte miſtreſs and virtuous 
lover, prince and ſubject,) on which many of them were grounded, ſhall continue? Or 
whether all thoſe things, as antiquated and flight, ſhall be obliterated, and, as it were 

ſwallowed up? (as the former relation of a couſin a great way off is ſcarce at all con- 

| filered, when the perſons come fo to change their ſtate, as to be united by the ſtrict 
bonus of marriage.) CY to i Ol ned” (4 ere = 
BurT it were tedious to propoſe all the other points, whereof the divine takes cogni- 
zance, that highly merit an inquiſitive man's curioſity ;, and about which, all the wri- 
tings of the old Greek and other heathen philoſophers put together, will give us far 
leſs information, than the ſingle volume of canonical ſcripture, I foreſee, indeed, 
that it may nevertheleſs be objected, that in ſome of theſe enquiries, revelation incum- 
bers reaſon, by delivering things, which reaſon is obliged to make its hypotheſis con- 
ſiſtent with. But beſides, that this cannot be ſo much as pretended of all; if you con- 
| ſider, how much unaſſiſted reaſon leaves us in the dark about theſe matters, wherein 
ſhe has not been able to frame ſo much as probable determinations, eſpecially in com- 
pariſon of thoſe probabilities, that reaſon can deduce from what it finds one way or 
other delivered in the ſcripture : if you conſider this, I ſay, you will, | preſume, allow 
me fo ſay, that the revealed truths, which reaſon is obliged to comply with, if they 
be burdens to it, are but ſuch burdens, as feathers are to a hawk, which, inſtead of 
hindering his flight by their weight, enable him to foar toward heaven, and take a 
larger proſpect of things, than, if he had not feathers, he could poſſibly do. 
AND, on this occaſion, Sir, the greater reverence | owe to the ſcripture itſelf, than 
to its expoſitors, prevails upon me to tell you freely, that you will not do-right, either 
to theology, or (the greateſt repoſitory of its truths) the bible, if you imagine, that 
there are no conſiderable additions to be made to the theological diſcoveries we have 
already, nor no clearer expoſitions of many texts of ſcripture, or better refletions on 
that matchleſs book, than are to be met with in the generality of commentators, or of 
_ preachers, without excepting the antient fathers themſelves. For there being, in my 
opinion, two things requiſite, to qualify a commentator to do right to his theme, a 
competency of critical knowledge, and a concern for the honour and intereſt of Chri- 
ſtianity in general, aſſiſted by a good judgment, to diſcern and ſelect thoſe things, that 
may moſt conduce to it; I doubt, there are not many expolitoys, as they are called, 
of the ſcripture, that are not deficient in the former, or the latter of theſe particulars, and 
I wiſh there be not too many, that are defective in both. + RR 
* Tyar the knowledge of at leaſt Greek and Hebrew is requiſite to him, that 
takes upon him to expound writings penned originally in thoſe Janguages, if the nature 
of the thing did not manifeſt it, you might eaſily be perſuaded to believe, by con- 
fid-ring, with what groſs miſtakes the ignorance of languages has oftentimes blemiſhed, 
not only the interpretations of the ſchool-men and others, but even thoſe of the vene- 
rable fathers of the church. For though generally they were worthy men, and highly 
to be regarded, as the grand witneſſes of the doctrines and government of the antient 


churches 3 moſt of them very pious, many of them very eloquent, and ſome of them 
7 5 885 e (eſpecially 
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(eſpetially the two criticks, Origen and Jerom) very learned; yet fo few of the Greck 
fathers were {killed in Hebrew, and fo few of the Latin fathers either in Hebrew, or 


Greek, that many of their homilies, and even comments, leave hard texts as obſcure 


as they found them; and, ſometimes miſled by bad tranſlations, they give them ſenſes 


exceeding wide of the true: ſo that many times in their writings they appear to be far 
better divines than commentators, and in an excellent diſcourſe upon a text, you ſhall 
find but a very poor expoſition of it; many of their eloquent and devout ſermons 
being much better encomiaſts of the 'divine myſteries they treat of, than unvailers. 
And though ſome modern tranſlations deſerve the praiſe of being very uſeful, and leſs 
unaccurate than thoſe, which the Latin fathers uſed; yet when I read the ſcriptures 
(eſpecially ſome books of the Old Teſtament) in their originals, I confeſs I cannot but 
ſometimes wonder, what came into the mind of ſome, even of our modern tranflators, 
that they ſhould ſo much miſtake, and ſomerimes injure certain texts as they do; and 
Jam prone to think, that there is ſcarce a chapter in the bible (eſpecially that part of 
it, which is written in Hebrew,) that may not be better tranſlated, and conſequently 
more to the credit of the book itſelf. | 25 8 by 

_- Tais credit it miſſes of, not only by men's want of ſufficient ſkill in critical learn- 
ing, but (to come to the ſecond member of our late diviſion) for want of their having 
judgment enough to obſerve, and concern enough to propoſe thoſe things in the ſcrip- 
ture, and in theology, that tend to the reputation of either. For I fear there are too 
many, both commentators and other divines, that (though otherwiſe perhaps pious 


men) having eſpouſed a church or party, and an averſion from all diſſenters, are ſo- 


licitous, when they peruſe the ſcripture, to take notice chiefly, if not only (I mean in 


nts ſpeculative) of thoſe things, that may either ſuggeft arguments againſt their 
Lrerfaries or anſwers to their objections. But I meet with much fewer than I could 


5 
_— 
3 


wiſh, who make it their buſineſs to ſearch the ſcriptures for thoſe things (ſuch as un- 'txwnoarer 


heeded prophecies, over-looked myſteries, and ftrange harmonies) which being clearly ; 


and judicioufly propoſed, may make that book appear worthy of the high extraction 
it challenges (and 3 of the veneration of conſidering men) and who are ſoli- 
citous to diſcern and 

by God, ſo excellent an ceconomy, and ſuch deep contrivances, and wiſe diſpenſations, 
as may bring credit to religion, not ſo much as it is Reman, or proteſtant, or Socinian, 
but as it is Chriſtian. But (as I intimated before) theſe good affections fer the repute 


of religion in general are to be aſſiſted by a deep judgment. For men, that want 


either that, or a good ſtock of critical learning, may eafily over-ſee the beſt obſervations 
(which uſually are not obvious) or propoſed as myſteries, things that are either not 
grounded, or not weighty enough; and ſo (notwithſtanding their good meaning) may 
bring a diſpara Je 


that there are ſo few, that have been careful to do right to the reputation of the ſcrip- 
ture, as well as to its ſenſe. And indeed when 1 conſider, how much more to. the ad- 
vantage of thoſe ſacred writings, and of Chriſtian theology in general, divers texts 


have been explained and diſcourſed of by the excellent Grotius, by Epiſcopius, Maftus, 


Mr. Mede, and Sit Francis Bacon, and ſome other late great wits (to name now no 
living ones) in their ſeveral kinds, than the ſame places have been handled by vulgar 
expoſitors, and other divines : and when I remember too, that none of theſe newl 


named worthies was at once a great philoſopher, and a great critick; (the three firſt 
being not ſo well verſed in'philoſophical learning, and the laſt being unadquainted with 
_ eaſtern tongues :) I cannot But Rope, that when it ſhall pleaſe God to ſtir up perſons | 

of a philoſophical genius, well furniſhed with critical learning, and the principles of 


e out, in the way of governing and of ſaving men, revealed 


Paragement upon what they deſire to recommend. And I am willing to 
grant, that it is rather for want of good ſkill and good judgment, than good will, 


7. 39. , 


— 


D A r — —— n 
- 8 — — 2 K = — 


ou 


U 


A * . 2 ks 2 86 4 
L 2 I" * Wa 5 ty * * 4 a - 
3 — hag , — 5 — D . 3 — — — 21 2 — ſy 
4 Foo y rags it - +43; —— A - — ; 2 * AE: CA — 10 2 ym 4 
a 1 1 een — — . 4 A : 2 2 
a” 8 — WF Nagy. -- *. 1 4 ” yr — 
— * 


— — nn e 
tx) 2 A r 
£3 6949 er ret < 5 3 
. 


r . — G : < © hr — — _— 
: 4 = —_— k — 2 
* 6 eres. — — * < — — — — 2 22 - har —— . 
he an ES . . hay 1 * — _ — 8 - r - >; -” l 
A, n — — N * "= 8 « IS My 
— * 3 < wad year "pr ag r — —— * 4 * > 5 7 _—_ 3 
6 — Nba e IAEA SE 5 oa _ _ "—_—_— 25 E * 9 9 r N 
"Ml < Py * o 4 „ = —— of * L " ae a hs þ ww * — * ma Fee 4 * 7 3 * 5 * . * — 8 8 * x N. . * += \ 
boa fo - y - \ 7 a . * , TB nin "iT N * = - * F 0 0 = 1 um U » wat WARE ly Wo VE * — 
3 + Pad 8 4 1 2 Gy my n i „ Py YEN ao; 4 * e — —— em ; — 2 e . * — * 1 is - — —— * 
5 : as 1 a 2 - ay - n 2 b bal : . — 4 8 —_— — 4 — — ARTS 5 = a 4. - < - - 
NE ere re la os SEE. : Pe _ NE ne, N — — 2 2 8 — T VöDLU—: 2 —— — — 
2 a Serene; 0 . —— ——ͤ— 1 the = mn 180 = n n . Ow” 8 7 — = 0 — r 1 , * Dn — * * — N = <a FEI) 
( - * 0 * c 1 8 " * 1 <. » 1 5 * o "ag"; 7 P 2 F > a F n — 11 > - — « 
2284 3 e. 9 3 * n SIS 2 . * n 4% 4 . 1 I p - ' = _— \ Oy * a _—_— 1 8 — —vqꝓũę̃ — + < 
2 ms a op out 2 * a 3 r F — 


pda 


ww 1 
„ * 
* 33 4 er 8 Gate 8 7 
: : 
: ; 
* * - 
2 >” "Ids * 
a cud, HOKE; 
_ * % 5 Lt 


b 
1 
8. 
5 » 
* 
7 $ 
\ . 
4 N 
N 
* 1 
4 
: 
: 18 
1 , 
\ 
, } 
6 8 
) 7 83 
'S . 
* 
. - 
1 q 
2 
: 
: 0 
£ 
? : 
: .* 
po £4 
bs 
1 
- : 4 
ES, 
P $ 
F 
ty : 
* YN 
TS 
1: i 
— 
© 
* 
14 
5 
. Tn 
6 
+ => 
# 
i 
4= J 
1 
"78 
1 
$859] 
2 
88 
= of 
+ 2 - 
2 
bi 
* 
RoW 
£8: 
LS 
I 
*# 4 
* 
0 
1 
+ 
\ * 
' S 
$ 
SY 
by * 
+ BM 
E ” 
14 
br” 
7 
8 
. = 
b 
x FA 
nn 
57 x Lo * 
: 8: 328 
14 5 
TS * , 223 
. 
s 
1 3 
LE. * 2 54 
3 1 
1 } be N 4 
11 8 
1 * : 
ET 
72 T4 * 4 
7% * 5 
12 99 
3.7 
+ - * t 
+ =$ 33 . 
1 1 2 
e 4 
r 
_— 4 s 
f 25 
EET 
„ <3 "7 
8 E 
s 
1 43 
r 
1 Fx 
3% o & 
* Ts * 
834 3 
= * 
3 1 4 
: 3 ES $&- 
- 3M! 
ien 
- ; I 
. > SE 0 
2,8. - 
. + Ge | 8 
4 
8 * 
k «7 I $f 
1 
. -; I 
LY 
9 
* 
4 
- if 13141 
11 
my 1 
27 2 
. M5; 
p 3 
* 
3. 4 
2 27 * A 
* I 9 
? %, 
N > 4 
e 
1 
5 
7 60 1 
» 
\ 
=. 
* : * 
_— © 
55S ta 
a Wt 7 "| 
r 
25 : * 
: 4 F 
5 * a. 
; 04 , 
W +F ' } 
. ; 2 . 74 
9 
Niro 
n 
1 1 
i © 
/ Buy * 
14 br WA 
1 : 5 
ol ö 
WWE 3% -$ 
+ 4 = 
KR. * 
"x 
> 3 c 
a 4 
* 2 „ 
: LS | 
: 8 
' 
4 25%. 
ay. | 
* ,* -» 
Y 3 
A ' | 
_ 
* # 
: 1 4 
5 n 
. 
1 
1 
1 oh C 
T1 1 
28 2 . 
1 4 . ; 
[a * 24 1 
* 
hs 4 \ * 
4 1 * 
9 * 
det * 4.2. 
Os . 
A 


The ExezII ENT 

true philoſophy, and ſhall give them a hearty concern, for the advancemont. of his 
truths; theſe men, by exerciſing upon theological matters that inquiſitiveneſs and. ſaga · 
city, that has made in our age fuch a happy progreſs in philoſephical- ones, will make 
explications and diſcoveries, that will juſtify more than I have ſaid. in | praiſe of the 
Rudy of our religion, and the divine books, that contain the articles of it. Eor theſe 
want not excellencies, but only ſkilful unvailers. And if 1 do not tell-you;.. that ou 


ſhould no more meaſure the wiſdom of God couched in the bible, by the gloſſes or ſyſ- 
tems of common expolitors and preachers, than eſtimate the wiſdom he has expreſſed 
in the contrivance of the world by Magirus's or Euftachius's phylicks ; yet I ſhall not 
tcruple to ſay, that you ſhould as little think, that there are no more myſteries in the 
books of ſcripture, beſides thoſe, that the ſchool-divines and vulgar . commentators. 
have taken. notice of, and unfolded ; as that there are no other myſteries in the book of 
nature, than thoſe, which the ſame ſchool-men/(who. have taken upon them to inter- 
pret Ariſlotle and nature too) have obſerved. and explained. All the fine things, that 
poets, orators, and even lovers have hyperbolically ſaid in praiſe of the beauty of eyes, 
will nothing near ſo much recommend them to a philoſopher's eſteem, as the ſight of 
one eye {kilfully diſſected, or the unadorned account given of its ſtructure, and the ad- 
mirable uſes of its ſeveral parts, in Scheiner's Oculus, and Des Cartes's excellent diop- 
tricks. And though I do not think myſelf bound to acquieſce in, and admire every 
thing, that is propoſed, as myſterious and rare by many interpreters and preachers ;. 
yet I think, I may fafely compare ſeveral things in the books we call the ſcripture, 
to ſeveral others in that of nature, in (at leaſt) one regard. For, though I do not be- 
lieve all the. wonders, that Pliny, Alian, Porta, and other writers of that ſtamp, re- 
late of the generation of animals; yet by peruſing ſuch faithful and accurate ac- 
counts, as ſometimes Galen de uſu Partium, ſametimes Veſalius, ſometimes our Harvey 
(de Ow) and our later anatomiſts, and ſometimes other true naturaliſts, give of the 
generation of animals, and of the admirable ſtructure of their bodies, eſpecially thoſe 
of men, and ſuch other parts of zoology, as Pliny, and the other writers I named: 
with him, could make nothing conſiderable of; by peruſing theſe, I ſay I receive 
more pleaſure and ſatisfaction, and am induced more to admire the works of nature, 
than by all their romantick and ſuperficial narratives. And thus (to apply this to our 
preſent ſubject) a cloſe and critical account of the more vailed and pregnant parts of. 
feriptute, and theological matters, with ſuch reflections en. them, as their nature and 
collation would ſuggeſt to a philoſophical, as well. as critical ſpeculator, would far 
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+ We | better pleaſe a rational. conſiderer, and give him a higher, as well. as a. better grounded: 

44 veneration, for the things explained, than a great many of thoſe ſlighter or ill found — 
1 ed remarks, wherewith the expoſitions and diſcourſes of ſuperficial. writers, .though. 
4 5 never fo florid or witty, gain the applauſe of the. leſs diſcerning ſort af men. | 


| And here, on this occaſion, I ſhall venture to add, that I deſpair not, but that as 
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1 : farther uſe may be made of the ſcripture, than either our divines or philoſophers ſeem. 
2 to have thought an. Some few theologues indeed have got the name of Supralap- 
1 ſarians, for venturing to look back beyond the fall. of Adam. for God's decrees of elec- 

4 Soon and reprobation. But beſides. that, their boldneſs. has been diſliked by. the gene- 


rality of divines, as well. as other Chriſtians, the object of their ſpeculation is: much 
too narrow-to-be any thing near and adequate to ſuch an hypotheſis as L mean. For 
methinks, that the Encyclopedia's and Panſoyhia's, that even men of an elevated ge- 
nius have aimed at, are not diffuſed enough to comprehend all, that the reaſon.of a. 
man, improved by philoſophy, and elevated the revelations already. extant in the 
ſcripture, may, by the help. of free ratiocination, and. the hints contained. in. thoſe 
pregnant writings (with thoſe. aſſiſtances. of Gad's ſpirit, which he is ſtill,. ready to 
x 4 STA | y — 


| - Of TurorLtocy. 19 
vouchſafe to them, that duly ſeek them, ) attain unto in this life. The goſpel com- | 
priſes indeed, and unfolds the whole myſtery of man's redemption, as far forth as it A&--7. 
is neceſſary to be known for our ſalvation : and the corpuſcularian or mechanical phi- 

loſophy ſtrives to deduce all the phænomena of nature form adiaphorous matter, and 

local motion. Bnt neither the fundamental doctrine of Chriſtianity, nor that of the 

powers and effects of matter and motion, ſeems to be more than an epicycle (if I may 

ſo call it) of the great and univerſal ſyſtem of God's contrivances, and makes but a 5 
part of the more general theory of things, knowable by the light of nature, im- 1 
proved by the information of the ſcriptures : ſo that both theſe doctrines, though very 
general, in reſpect of the. ſubordinate parts of theology and philoſophy, feem to be 
but members of the univerſal hypotheſis, whoſe objects I conceive to be the nature, 
counſels, and works of God, as far as they are diſcoverable by us (for I ſay not to 


us) in this life. f 5 pr EP x | 
Fon theſe, to whom God has vouchſafed the privilege of mature reaſon, ſeem not 
to enlarge their thoughts enough, if they think, that the omniſcient and almighty 
God has bounded the operations of his power, and wiſdom, aud goodneſs, to the ex- 
erciſe, that may be given them for ſome ages, by the production and government of 
matter and motion, and of the inhabitants of the terreſtrial globe, which we know 
to be but a phyſical point in compariſon of that portion of univerſal matter, which 
ve have already diſcovered. © =, 4 | 
For I account, that there are four grand communities of creatures, whereof things 
merely corporeal make but one; the other three, differing from theſe, are diſtin& alſo 
from one another. Of the firſt fort are the race of mankind, where intellectual be- 
ings are vitally aſſociated with groſs and organical bodies. The ſecond are dzmons, 
or evil angels; and the third good angels; (whether in each of thoſe two kinds of 
ſpirits, the rational beings be perfectly free from all union with matter, though never 
ſo fine and ſubtile; or whether they be united to vehicles, not groſs, but ſpirguous, 
and ordinarily inviſible to us 5 Bs. 
Non may we think, becauſe angels and devils are two names quickly uttered, and 
thoſe ſpirits are ſeldom or never ſeen by us, there are therefore but few of them, and 
the ſpeculation of them is not conſiderable. For, as their- excellency is great, (as we 
ſhall by and by ſhew) ſo for their number, they are repreſented in ſcripture as an hea- 
venly hoſt, ſtanding on the right and left hand of the throne of God. And of the 
good angels, our ſaviour ſpeaks of having more than twelve legions of them at his Matth.xxri, 
command. Nay, the prophet Daniel ſaith, that to the ancient of days, no leſs than & , l. 20. 
millions miniſtred unto him, and hundreds of millions ſtood before him. And of the 
evil angels, the goſpel informs us, that enough to call them a legion (which, you Mart v. g. 
know, is uſually reckoned, at a moderate rate, to conſiſt of betwixt ſix and ſeven levi 
thouſand) poſſeſſed one ſingle man. For my part, when I conſider, that matter, how = 
vaſtly extended, and how curiouſly ſhaped ſoever, is but a brute thing, that is only capa- A 
ble of local motion, and its effects and conſequents on other bodies, ar the brain of man, | | Wi 
without being capable of any true, or at leaſt any intellectual perception, or true love or 8 
hatred; and when I conſider the rational foul as an immaterial and immortal being, that 1 
bears the image of its divine maker, being endowed with a capacious intellect, and a will, 
that no creature can force: I am by theſe conſiderations diſpoſed to think the foul of man 
A nobler and more valuable being, than the whole corporeal world; which though I rea- 
dily acknowledge it to be admirably contrived, and worthy of the almighty and om- 
niſcient author, yet it conſiſts but of an aggregate of portions of brute matter, variouſly $i 
ſhaped and connected by local motion (as dough, and roles, and loaves, and cakes | 1 
and vermicelli, wafers, and pie-cruſt, are all of them diverſified meal; but without 1 


D 2 any 
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any knowledge either of their own nature, or of that of their author, or of that of 
their fellow-creatures.) And as the rational ſoul is ſomewhat more noble and wonder- 
ful, than thing merely corporeal, how vaſt ſoever it can be, and is of a more exce]- 
lent nature, than the curiouſeſt piece of mechaniſm in the world, the human body; (6 
to enquire what ſhall become of it, and what fates it is like to undergo hereafter, does 
better deſerve a man's curioſity, than to know what ſhall befal the corporeal univerſe, 


Dan, ii. 31, and might juſtly have been to Nebuchadnezzar a more deſirable part of knowledge, 


32, &c. 


thod of God's conduct in the 


than that he was ſo troubled for want of, when it was adumbrated to him in the myſ- 
terious dream, that contained the characters and fates of the four great monarchies of 
the world. And as man is intruſted with a will of his own, whereas all material 
things move only as they are moved, and have no ſelf-determining power, on whoſe 
account they can reſiſt the will of God; and as alſo of angels, at leaſt ſome orders 
of them, are of a higher quality (if 1 may fo ſpeak) than human ſouls; ſo it is very 
probable, that in the government of angels, whether good or bad, that are intel- 
Jeftual voluntary agents, that is required and employed far greater diſplays of God's 
wiſdom, power, and goodneſs, in the guidance of adiaphorous matter; and the me- 
government of theſe, is a far nobler object for men's 
contemplation, than the laws, according to which the parts of matter hit againſt, and 
juſtle one another, and the effects or reſults of ſuch motions. 55 F 
And accordingly we find in ſcripture, that, whereas about the production of the 


material world, and the fetting of the frame of nature, God employed only a few 


commanding words, which ſpeedily had their full effects; to govern the race of man- 
kind, even in order to their own happineſs, he employed not only laws and commands, 
but revelations, miracles, promiſes, threats, exhortations, mercies, judgments, and divers 


other methods and means; and yet oftentimes, when he might well ſay, as he did once 


by his prophet, *+ What could I have done more to my vineyard, that I have not done 


& it?“ he. had juſt cauſe to expoſtulate as he did in the ſame place, Wherefore, when: | 


of God are more ſignally exerciſed, and made more conſpicuous in the making and 
ing of each of the three intellectual communities, than in the framing and upholding the 
community of mere bodily things. And ſince all immaterial ſubſtances are for that 

reaſon naturally immortal, and the univerſal matter is believed fo too, poſſibly thoſe 


J looked, that it ſhould bring forth grapes, brought it forth wild grapes?” and to 
complain of men, as by that very prophet he did even of IJſrael, I have ſpread out 


„ my hands all the day to a rebellious people.” But not to wander too far in this 


digreſſion; what we have ſaid of men, may render it probable, that the grand attributes 
vern- 


revolutions, that will happen after the day of judgment, wherein though probably not. ; 
the matter, yet that ſtate and "conſtitution of it, on whoſe account it is this world will 


be deſtroyed, and make way for quite new frames and ſets of things corporeal, and 
the beings, that compoſe each of theſe intellectual communities, will, in thoſe number 


leſs ages they ſhall laſt, travel through I know not how many ſucceſſive changes and 
adventures ; perhaps, I ſay, theſe things will' no leſs diſplay, and bring glory to the 
divine attributes, than the contrivance of the world, and the economy of man's ſal- 


vation, though theſe be (and that worthily) the objects of the naturaliſts and the di- 
vines contemplation. And there are ſome paſſages in the prophetical part of the 
ſcripture, and eſpecially in the book of the Apocalypſe, which, as they ſeem to inti- 
mate, that as God will perform great and noble things, which mechanical philoſophy 
never reached to, and which the generality of divines ſeem not to have thought of; 
ſo divers of thoſe great things may be, in ſome meaſure, diſcovered by an. attentive 
ſearcher into the ſcriptures, and that ſo much to the advantage of the devout inda- 


- gator, that St. Jobn, near the beginning of his Revelations, pronounces them happy, 
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that read the matters containded in this prophecy, and “ ohſervs the things written there- Rev. i. 3. 
in. Which implies, that by heedful comparing together the indications couched in 
thoſe prophetick writings, with events and occurrences in the affairs of the world, and 
the church, we may diſcover much of the admirable ceconomy of providence in the 
governing of both: and I am prone to think, the early diſcoveries of ſuch great and 
important things to be, in God's account, no mean vouchſafements, not only becauſe 
the title of happy is here given to him, that attains them, but becauſe of the two per- 
| ſons, to whom the great diſcoveries of this kind were made, I mean, the prophet Da- 
viel and St. John; the firſt is by the angel ſaid to be, on that account, a perſon highly 
favoured; and the other is, in the goſpel, repreſented as our Saviour's beloved diſciple. 

And you will the more eaſily think the foreknowledge of the divine diſpenſations ga- 
therable from ſcripture to be highly valuable, if you conſider, that, according to St. 

Paul, thoſe very angels, that are called principalities and powers in heavenly. places, Mr 
tearne by the church ſome abſtruſe points of the manifold wiſdom of God. Bur I 7, .c 
mult no longer indulge ſpeculations, that would carry my curioſity beyond the bounds S _. 
of time iſelf, and therefore beyond thoſe, that ought to be placed to this occaſional 16. 
excurſion. | _ 

Ano yet, as on the ſide, I ſhall not allow myſelf the preſumption of framing con- 
jectures about thoſe remote diſpenſations, which will not, moſt of them, have a be- 
ginning before this world ſhall have an end; ſo on the other fide I would not diſcourage 
you, or any pious enquirer, from endeavouring to advance in the knowledge of thoſe: 

- attributes of God, that may ſucceſsfully be ſtudied, without prying into the ſecrets- 

of hemmre. 22 : 5 | 

Axp here, Sir, let me freely confeſs to you, that I am apt to think, that if men 
were not wanting to Ged's glory, and their own ſatisfaction, there would be far more 
diſcoveries made, than are yet attained: to, of the divine attributes. When we con- 
fider the moſt fimple, or uncompounded eſſence of God, we may eaſily be perſuaded, 
that what belongs to any of his attributes (ſome of which thinking men generally ad- 

- mire) muſt be an object of enquiry exceeding noble, and worthy. of our knowledge. 

And yet the abſtruſeneſs of this knowledge is not in all particulars fo invincible, bur 
that I ſtrongly hope, a philoſophical eye, illuſtrated by the revelations extant in the 
ſcripture, may pierce a great deal farther than has yet been done, into thoſe myſterious 
ſubjects, which are too often (perhaps out of a miſtaken reverence) ſo peorly handled: 
by divines and ſchoolmen, that not only what they have taught, is not worthy of God 
(tor that is a neceſſary, and therefore excuſable deficiency) but too frequently it is not 

worthy of men, I mean, of rational creatures, that take upon them to treat of ſuch 

high points, and inſtruct others about them. And I queſtion not but your friend will 
the leſs ſcruple at this, if he call to mind thoſe new and handſome notions about ſome of 
the attributes of God, that his maſter Carigſius, though but moderately. verſed in the 
fcriptures, has preſented us with. Nor do I doubt, but that a much greater progreſs 
might be made in the diſcovery of ſubjects, where, though we can never know all, we 
may ſtill know farther, if ſpeculative geniuſes would propoſe to themſelves particular 
doubts and enquiries, about particular attributes and frame and examine hypotheſes, 
eſtabliſh. theorems, draw corollaries; and (in ſhort) apply to this ſtudy the ſame ſaga- 
city, aſſiduity, and attention of mind, which they often employ about enquiries of a 

very much inferior nature; inſomuch, as Des Caries (how profound a geometrician ſo- 

ever” 


To render'the original word (obſerve, or) watch, rather than keep, ſeems more conęrdous to the ſenſe of the text; and is a cri- N 
neiſm ſuggeſted to me by an eminent mathematician, as well as divine, who took notice, that the word Typ? is uſed by the Greeks, . 


as a term of at to expreſs the aſtronomical obſervation of eclipſes, planetary conjunctions, oppoſitions, and other celeſtial phw- 
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ever he were) confeſſes in one of his epiſtles, that he employed no leſs than fix weeks to 
find the ſolution of a problem or queſtion of Pappus. And Pythagoras was ſo ad- 
dicted to, and concerned for. geomerrical ſpeculations, that when he had found that fa- 
mous propoſition, which makes the 47th in Euclid's Firſt Book, he is recorded to have 
offered a hecatomb, to exprels his Joy and gratitude for the diſcovery : which yet was 
bur of one property of one ſort of right-lined triangles. And certainly, if Chriſtian 
philoſophers did rightly eſtimate, how noble and fertile ſubjects the divine attributes are, 
they would find in them wherewithal to exerciſe their beſt parts, as well as to recom- 
pence the employment of them. But becauſe, what I would difſuade, does not, per- 
haps, proceed only from lazineſs, but from a miſtake; as if there were little to be 
Known of fo incomprehenſible an object as God, ſave, that in general, all his attri- 
butes are like himſelf, infinite, and conſequently not to be fully known by human un- 
derſtand ings, becauſe they are finite; I ſhall add, that though it be true, that by rea- 
ſon of God's infinity, we cannot comprehend him, that is, have a full and adequate 
knowledge of him; yet, we may not only know very many things concerning him, 
but, which is more, may make an endleſs progreſs in that knowledge. As no doupt, 
Pythagoras (newly mentioned) knew very well what a triangle was, and was acquainted _ 
with divers of its properties and affections, before he diſcovered that famous one. And 
though, ſince him, Euclid, Archimedes, and other geometricians have demonſtrated, 
I know not how many other affections of the ſame. figure, yet they have not to this day 
exhauſted the ſubject: and poſſibly I (who pretend not to be a mathematician) may 
now and then, in managing certain æquations I had occaſion for, have lighted upon 
ſome theorems about triangles, that occurred not to any of them. The divine attri- 
butes are ſuch fruitful themes, and ſo worthy of our admiration, that the whole fa - 
| brick of the univerſe, and all the phznomena exhibited in it, are but imperfe&expreſ- 
z 255. vi. 2, 3. tions of God's wiſdom, and ſome few of his other attributes. And I do not much 
| ag - 13» marvel, that the angels themſelves are repreſented in ſcripture, as emphbyed in adoring 
| Rev. . 21, God, and admiring his perfections. For even they being but. finite, can frame but 
#2  inadequateconceptions of him; and conſequently muſt endeavour, by many of them, 
to make amends for the incompleatneſs of every one of them; which yet they can 
never but imperfectly do. And yet God's infinity can but very improperly be made a 
diſcouragement of our enquiries into his nature and attributes. For (not now to be ex- 
preſſed by a negative word, be not a poſitive thing in God) we may, notwithſtanding 
his infinity, diſcover as much of him as our nature is capable of knowing: and whar ' 
harm is it to him, that is drinking in a river, that he cannot drink up all the water, 
if be have liberty fully to quench his thirſt, and take in as much liquor as his ſtomach 
can contain? Infinity therefore ſhould not hinder us from a generous ambition to learn 
as much as we can of an object, whoſe being infinite does but make our knowledge of 
it the more noble and deſirable, which indeed it is, in ſuch a degree, that we need not 
wonder, that the angels are repreſented as never weary of their employment of con- 
templating and praiſing God. For, as J lately intimated, that they can have but ina- 
dequate ideas of thoſe boundleſs perfections, and by no number of thoſe ideas can ar- 
rive to make amends for the incompleatneſs of them; ſo it need not ſeem ſtran 
that in freſh diſcoveries of new parts (if 1 may ſo call them) of the ſame object, it be- 


ing ſuch a one, they ſhould find nobler happier entertainments, than any where 
_ elſe variety could afford them. 1 | 5 


SECTION 
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Hege thus taken notice of ſome particulars of thoſe many, which may be 
employed to ſhew, how noble the objects are, that theology propoſes to be 
contemplated z I now proceed to ſome conſiderations, that may make as ſenſible, how 
great an obligation there lies on us, to addict ourſelves to the ſtudy of them. 

Yer, of the particulars, whereon this obligation may be grounded, I ſhall now 
name but two, they being. indeed comprehenſive ones, obedience, and gratitude, 


Axp firſt, let me repreſent, that it needs not, I ſuppoſe, be-ſohcitouſly proved, that = 


it is the will and command of God, that men ſhould learn : thoſe truths, that he has 
been pleaſed to teach, whether concerning his nature or attributes, or the way, where- 
in he will be ſerved and worſhipped. by man. For if we had not injunctions of ſcrip- 
ture to that purpoſe, yet your friend is too rational a man to believe, that God would 
fo ſolemnly cauſe his truths to be publiſhed to mankind, both by preaching and wri· 
ting, without intention to oblige thoſe (at leaſt) that have the-capacity and opportunity 
to enquire into ſome of them; and if is appear te be his will, that a perſon ſo qualifiec 
ſhould ſearch after the moſt important truths, that he hath revealed, it cannot but be 
their duty to do ſo; For though the nature of the thing itſelf did not lay any obliga- 
tion on us, yet the authority of him, that commands it, would; ſince, being the ſu- 
preme and abſolute Lord of all his creatures, he has as well a full right to make what 
laws he thinks fit, and enjoin what ſerviee he thinks fit, as a power to puniſh thoſe, that 
either violate the one, or deny the other; and according]y it is very obſervable, that 


before Adam fell, and had forfeited his happy ſtate, by his own tranfgreflion, he not Gen, f. 263, 
only had a law impoſed upon him, but ſuch a law, as, being about a matter itſelf in- 17 · 


different, (for ſo it was to eat, or not to eat, of the tree of life, as well as of any 


other,) derived its whole power of obliging from the mere will and pleaſure: of the 


| law-giver. Whence we may learn, that man is ſubject to the laws of God, not as he 
is obnoxious to him, but as he is a rational creature, and that the thing, that is not 
a duty in its own nature, may become an indiſpenſible one, barely by its being com- 
manded. And indeed, if our firſt parent, in the ſtate of innocency and happineſs, 

wherein he taſted of God's bounty, without as yet ſtanding in need of his mercy, was. 
moſt ſtrictly obliged, out of mere obedience, to conform to a law, the matter of which. 
was indifferent in itſelf; ſure we, in our lapſed condition, muſt be under a high obli-- 
gation to obey the declared will of God, whereby we are enjoined to ſtudy his truths, 
and perform that, which has ſo much of intrinſick goodneſs in it, that it would be a. 
duty, though it were not commanded ;. and has fuch recompences. * to it, that 
it is not more a duty, than it will be an advantage. 

Bor it is not only obedience, and intereſt, that ſhould engage us to the ſtudy of di- 
vine things, but gratitude; and that exacted- by ſo many important motives, that he, 


who ſaid, ingratum ſi dixeris, omnia dixeris, could not think ingratitude ſo much worſe- 


than ordinary vices, as a contempt of the duty I am preſſing would de worſe than an 
ordinary ingratitude. 

Ir were not difficult; on this ocxaſion, to manifeſt, chat we are extremely. great 
debtors. unto God, both as he is the author, and the preſerver of our very beings; and 
as he (immediately, or mediately,) fills up the meaſure of thoſe continual benefits, 
with all the prerogatives, and other favors we do receive from him; as men; and the 


higher bleſſings, which (f we are not wanting to ourſelves,) we may receive from. 
him, as. Chriſtians.. 
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Bur to ſhew, in how many particulars, and to how high a degree, God is our be- 


nefactor, were to launch out into too immenſe a ſubject; which it were the leſs proper 
Serech for me to do, becauſe I have, in other papers, diſcourſed of thoſe matters already, 


- 


f upon the 


I will therefore ſingle out a motive of gratitude,” which will be poorly eee to 


our preſent purpoſe. For, whereas your friend does ſo highly value hi 


_ - ſtudy of natural philoſophy, and deſpiſes not only divines, but ſtateſmen, and © 


the ſearnedeſt men in other parts of philoſophy and knowledge, becauſe they are not 
_ verſed in phyſicks; he owes to e 


hib n. ments. For it is God, who made man unlike the bonſe and the mulefwho bave no un- 
* A 


he attains to whatever knowledge he has of natural things above the beaſts that periſh: 
For that may juſtly be ied to our other acquiſitions, which Moſes, by God's ap- 
pointment, told the Iſraelites concerning the acquiſts of riches; where he bids the peo- 
ple beware, that when their herds, and their flocks, and other treaſures were muſtipli- 


Deut. vii, ed, their heart be not lifted up, and re them to ſay, © My power, and the might 
wealth.” But, (fubjoins that excellent perſon, 


10, 11, 12, « of my hand, hath gotten me thi (: ent p 

14,14 as well as matchleſs law-giver,) Thou ſhall remember thy Lord chy God, for it is he, 

43, that giveth thee power to get wealth. But to make men rational. creatures, is not 
| God has done towards the making them philoſophers. For, to the knowledge of 


> 


| | par 
ticular things, objects are as well requiſite as faculties; and if we admit the probable 


opinion of divines, who teach us, that the angels were created before "the material 


fob ri. World, as being meant by thoſe ſons of God, and morning ars, that, with glad ſongs 
$-6, . and acclamations, celebrated the foundation of the earth; we muſt allow, that there 
were many creatures endowed with, at leaſt as much reaſon as your friend, who yet 
' were unacquainted with the myſteries of nature, fince ſhe herſelf had not yet received 


a being. Wherefore, God having as well made the world, as given man the faculties; Z 


whereby be is enabled to contemplats it; naturaliſts arè as much obliged to God for 
their knowledge, as we are for our intelligence to thoſe, that writ us ſecrets in cyphers, 


and teach us the ſkill of decyphering things fo written; or to thoſe, who writ what 
would fill a page in the compaſs of a ſingle penny, and preſent us to boot a micro- 


ſcope to read it. And as the naturaliſt hath pecyliar inducements to gratitude, for the 


endowment of knowledge; fo-ingenuity lays this peculiar obligation on him to: expreſs 


his gratitude, in the way I have been recotumending, that it is one of the acceptableſt 


ways it can. be expreſſed in; eſpecially ſince, by this way, philoſophers may not only 
exerciſe their own gratitude towards God, but procure him that of 
pleaſing men's hearty praiſes are to God, may appear, among other 


is ſaid and done by that royal poet, whom God was pleaſed to declare a man after his 
Plal. I. 3. on heart; for he introduces God pronouncing, Whoſo offereth praiſe, ifteth 4 


„ me;“ where the word our interpreters render offereth, in the Hebrew, ſignifies to ſa- 


crificez with which agrees, that elſewhere thoſe, that pay God their praiſes, - are ſaid to 
perſon, to. whom God 


Hol. xiv. 2. ſacrifice to him ** the calves of their lips.” And that excellent 
vouchſafed ſo particular a teſtimony, was ſo aſſiduous in this exerciſe, that the book 
which we, following the, Greek, call P/alms, is, in the original, from the things it 

moft abounds with, called Sepher Tabillim, i. e. the book of praiſes. And to let you 

ſee, that many of his praiſes were ſuch, as the naturaliſt may beſt give, he exclaims, 

mM in one place, How manifold are thy works, O Lord? how wifely haſt thou made 


„them, (as Junius and Tremellius render it, and the Hebrew will bear; ) and elſe- 
Pal. zin. 1. Where, The heavens declare the glory of God, and the firmament ſheweth his 


Pal. c.. handy-work, c.“ Again, in another place, I will praiſe -thee, becauſe I am 
24 * fearfully and wonderfully made. Marvellous are thy works, and that my foul 


2 % knoweth 


very ſkill, among many other vouchſafe- 
Banding, and endowed him with that noble. power of reaſon, by the exerciſe of which, 


1 


things, by what 


1 
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« knoweth right well.“ And not content with many of the like expreſſions, he 1 = 
does ſeveral times, ip a devout tranſport, and poetical ftrain, invite the. heavens, and - 
the ſtars, and the earth, and the ſeas, and all the other inanimate creatures, to join 1 
with him in the celebration of their common maker. Which, though it ſeem to be 1 
merely a poetical ſcheme, yet, in ſome ſoft, it might become a naturaliſt, who, by mak- | _ 
ing out the power, wiſdom, and goodnefs of the Creator; and by reflecting thence vn 
thoſe particulars, wherein thoſe attributes fhine, may, by. ſuch a devout confideration 
of the creatures, make them, in a.ſenſe, join with him ig glarifying their au- 
thor. . < n R 

In any other caſe, I dare ſay, your- friend is not ſo ill natured, but that he would 
think it an unkind piece of ingratitude, if ſome great and excellent prince; having 
freely and tranſcendently obliged him, he ſhould not concern himſelf to know what 
manner of man his benefactor is; and ſhould. not be ſolicitqus to inform himſelf of 
thoſe particulars, relathg to the perſon and affairs of that obliging monarch, which 
were not only in themſelves worthy of any man's curioſity, but 3 which the prince 
had ſolemnly declared, he was very deſirous to have men inquiſitive, And ſurely it 
is very diſingenious, to undervalue, or neglect the knowledge of God himſelf, for a 
knowledge, which we cannot attain without him, and by which he deſigned to bring 
us to that ſtudy we neglect for it: which is not only, not to ũſe him as a benefactor, 
but as if the meant to puniſh him, (if I may ſo ſpeak,) for having obliged us; fince we 
ſo abuſe ſome, of his favours, as to make them inducements to our unthankful diſ- 
regard of his intentions in the reſt. * And this ingratitude is the more èulpable, be- 
cauſe the laws of ingenuity, and of juſtice itſelf, charge us to glorify the maker of 
all things viſible, not only upon our own account, but upon that of all his other 
works. For, by God's endowing of none but man here below, with a reaſonable (Sul, | 2 Wt 
not only he is the ſole viſible being, that can return thanks and praiſes in the world, | 1 
and thereby is obliged to do ſo, both for himſelf, and for the reſt of the creation; but N 
it is for man's advantage, that - God has left no other viſible beings in the world, by _— 

which he can be ſtudied and celebrated. For reaſon is ſuch a ray of divinity, that, : l 
if God had vouchſafed it to other parts of the univerſe beſides man, the abſolute em- a 
- pireof man oyer the teſt of, the world muſt have been ſhared, or abridged. So that 
he, to whom it was equally eaſy to make creatures ſuperior to man, (as. the ſcripture 
tells us of «legions; and myriads of angels,) as to make them inferior, to him, dealt 
ſo obligingly with mankind, as rather to truſt (if I may ſo. ſpeak) our ingenuity, whe- 
ther he ſhall reap any celebrations from the creatures we converſe with, than leſſen our 
empift over them, or our prerogatives above them. „ 

Bur ! fear, that, notwithſtanding all the excellency of revealed truths, and con- = 
ſequently of that only, authentic fepoſitory of them, the ſcripture, you, as well as I, | 1 
have met with ſome (for I hope there are not many) virtuoſi, that think to excuſe the Fr 
neglect of the ſtudy of - it, by alledging, that, to them, who are laymen, not eccle- 

' aſticks, there is Fequired to ſalvation the explicit knowledge but of very few points, Wi! 
which are ſo plainly ſummed up in the apoſtles creed, and are fo often and conſpicuouſly 1180 
ſet down in the ſcripture, that one needs not much ſearch, or ſtudy, to find them We 
there. „„ FF 5 LL | ys 
In anſwer to this. allegation, I readily grant, that through the great goodneſs of 
God, who is willing to have all men ſaved, and come to the knowledge of the truth, 
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that is neceſſary to be ſo; there are much fewer articles abſolutely neceſſary to be by all _ =. 
men diſtinctly believed, than may be met with in divers long confeſſions of faith, ſome = 

of which have, I fear, leſs promoted knowledge than unpaired charity. But than it 

may be alſo conſidered, 1. That it is not ſo eaſy for a rational man, that will e 
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The ExXCELLENCY ; 
himſelf to enquire no farther than the apoſtles creed, to ſatisfy himſelf upon good 
grounds, that all the fundamental articles of Chriſtianity are contained in it. 2. That 
the creed propoſes only the credenda, not the agenda of religion; whereas the ſcrip- 


tures were deſigned, not only to teach us what truths we are to believe, but by what 
rules we are to live; the obedience to the laws of Chriſtianity being as neceſlary to ſal- 


vation, as the belief of its myſteries. 3. That befides the things, which are abſolutel 
_ neceſſary, there are ſeveral, that ate highly uſeful, to make us more clearly underſtand, 


Joh. v. 39. 


Coloſſ. ili. 
16. 


and more rationally and firmly believe, and more ſteadily practice, the points, that 


are neceſſary. 4. And ſince whether or no thoſe words of our Saviour to the Jews, 
get rag ypaPas *, be to be rendered in the imperative or indicative mode; St. Paul 
would have the word of Chriſt to dwell richly in us, (by which, whether he mean the 
holy ſcriptures then extant, or the doctrine of Chriſt, is not here material; ) thereby 
teaching us, that ſearching into the matters of religion may become neceſſary, as a 
duty, though it were not otherwiſe neceſſary, as a means of attaining ſalvation, And 
indeed it is far more pardonable to want or miſs the knowledge of truths, than to diſ- 
piſe or neglect it. And the goodneſs of God to illiterate or mittaken perſons is to be 


ſuppoſed meant in pity to our frailties, not to encourage our lazineſs ; nor is it neceſ- 


ſary, that he, that pardons thoſe ſeekers of his truths, that miſs them, ſhould excuſe 
thoſe deſpiſers, that will not ſeek them. 5 


Bur whether or no by this deſigned neglect of theology the perſons, I deal with, do 
ſufficiently conſult their own ſafety, I doubt they will not much recommend their in- 


genuity. For to have received from God a greater meaſure of intellectual abilities than 


the generality of Chriſtians, and yet willingly to come ſhort of very many of them, 


in the knowledge of the myſteries, and other truths of Chriſtianity, which he often 


invites us, if not expreſsly commands, to ſearch after, is a courſe, that will not reliſh 
of over- much gratitude. Is it a piece of that, and of ingenuity, to receive one's 


underſtanding and one's hopes of eternal felicity from the goodneſs of God, without 


Prov. XXVi, 
10. 


being ſolicitous of what may be known of his nature and purpoſes by ſo excellent a 
way as his own revelation of them? to diſpute anxiouſly about the properties of an 
atom, and be careleſs about the enquiry into the attributes of the great God, who 


formed all things; to inveſtigate the ſpontaneous generation of ſuch vile creatures as 


inſets, than the myſterious generation of the adorable Son of God; and, in a word, 


to be more concerned to know every thing, that makes a corporeal part of the world, 
than the divine and incorporeal author of the whole? 


AnD then, is it not, think you, a great piece of reſpect, that theſe men pay to 
thoſe truths, which God thought fit to ſend ſometimes prophets and apoſtles, ſome- 
times angels, and ſometimes his only Son himſelf, to reveal, that ſuch truths are 
ſo little valued by them, that rather than take the pains to ſtudy them, they will im- 
plicitly, and at adventures believe, what that ſociety of Chriſtians, they chance to be 
born and bred in, have, truly or falſely, delivered, concerning them? And does it 


argue a due regard to points of religion, that thoſe, who would not believe a pro- 


Act Nulli. 7 
11. 


poſition in ſtaticks, perhaps about a mere point, the centre of gravity, or in geo- 
metry, about the properties of ſome nameleſs curve line, or ſome ſuch other things, 
(which to ignore, is. uſually not a blemiſh, and about which to be miſtaken, is more 
uſually without danger) ſhould yet take up the articles of faith, concerning matters of 
great and everlaſting conſequence, upon the authority of men, fallible as themſelves, 
when ſatisfaction may be had without them from the infallible word of God? in this 
very unlike thole Bereans, whom the Evangeliſt honours with the title of Noble, that 
when the doctrines of the goſpel were propoſed to them, they ſearched the ſcriptures. 
daily, whether thoſe things were fo,” : 


| Search, or, you ſearch the Scriptures, | 
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Acain, if a man ſhould refuſe. to learn to read any more, than juſt as much as 

may ſerve his turn, by intituling him to the benefit of the elergy, to ſave him from 
hanging, would theſe men think ſo ſmall a meaſure of literature, as he had acquired 

on ſuch an account, could prove that man to be a lover of learning ; and yet a neg- 

lecter of the ſtudy of all not abſolutely neceſſary-divine truths, during one's life, be- 

cauſe the belief of the articles of the creed may make a ſhift. to keep him from being 
doomed to hell for ignorance after his death, will hot by (what in a learned man muſt 

be) ſo pititul a degree of knowledge be much better intitled to that-ingenuous love of 

God and his truths, that becomes a rational creature and a Chriſtian.” 

Tux ancient prophets, though honoured by God with direct illuminations, were yet | 
very ſolicitous to find out and learn the very circumſtances of the evangelical diſpenſa- f ., 
tions, which yet they did not know. And ſome of the goſpel myſteries are of ſo no- 

ble and excellent a nature, that © the angels themſelves deſire to look into them.” 1 pet. i. 12. Wi} 
And though all the evangelical truths are not preciſely neceſſary to be known, it may 7 i! 4 
be both a duty not to deſpiſe the ſtudy of them, and a happineſs to employ ourſelves 1 
about it. It was the earneſt prayer of a great king, and no leſs a prophet, that his | 15 
eyes might be opened to behold (not the obvious and neceſſary truths, but) the won- Pal. cs. iy 
drous things of God's law. He is pronounced happy in the beginning of the Apo- Re . 
calypſe, that reads and obſerves the things contained in that dark and obſcure part off 
ſcripture. And it is not only thoſe truths, that make articles of the creed, but divers 

other doctrines of the goſpel, that Chriſt himſelf judged worthy to be concluded with 

this epiphonema, He that hath ears to hear, let him hear;“ on which the excellent Mat. x. 15. 
Grotius makes this juſt paraphraſe, Intellectus nobis a Deo poliſſimum datus eſt, ut eum — 12 
intendamus documentis ad pictatem perlinentibus. L > SE 


Luke viii. 8. 


en . 


COME now to our third and laſt inducement to the ſtudy of divine things, which 
conſiſts in, and compriſes the advantages of that ſtudy, which do as much ſurpaſs . 
thoſe of all other contemplations, as divine things tranſcend all other objects. And ——_ 
indeed, the utility of this ſtudy is ſo pregnant a motive, and contains in it ſo many 1 
invitations, that your friend muſt have as little ſenſe of intereſt, as of gratitude, if 
he can neglect ſuch powerful and ſuch engaging invitationss. Ws 
Fon, in the firſt place, theological ſtudies ought to be highly endeared to us, by 
the delightfulneſs of conſidering ſuch noble and worthy objects, as are therein pro- 

poled. * Þ | on . 
b Tux famous anſwer given by an excellent philoſopher, who being aſked, what he 
was born for? replied, © To contemplate the ſun,“ may juſtly recommend their 
choice, who ſpend their time in contemplating the maker of the ſun, to whom that 
glorious planet itſelf is but a ſhadow. And perhaps that philoſopher failed more in 
the inſtance than in the notion : for his anſwer implies, that man's end and happineſs 
conſiſt in the exerciſe of his nobleſt faculties on the nobleſt objects. And ſurely the 
ſeat of formal happineſs being the ſoul, and that happineſs conſequently conſiſting in 
the operations of her faculties; as the ſupreme faculty of the mind is the underſtand- 
ing, ſo the higheſt pleaſures may be expected from the due exerciſe of it upon the 
ſublimeſt and worthieſt objects. And therefore I wonder not, that though ſome of 
the ſchool-men would aſſign the will a larger ſhare in man's felicity, than they will 
allow the intelle&; yet the generality of them are quite of another mind, and aſcribe the 
pre-eminence, in point of felicity, to the ſuperior faculty of the foul. But whether 
. | or 
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or no this opinion be true in all caſes, it may, at leaſt, be admitted in ours: for the 
chief objects of a Chriſtian philoſopher's contemplation being as well the infinite good - 

neſcs, as the other boundleſs perfections of God, they are naturally fitted to excite in 
his mind an ardent love of that adorable Being, and thoſe other joyous affections and 
virtuous diſpoſitions, that have made ſome men think happineſs chiefly ſeated in the 
will. But having intimated thus much by the way, I paſs on to add, that the con- 
tentment afforded by the aſſiduous diſcovery of God and divine myſteries has ſo much 
of affinity with the pleaſures, that ſhall make up men's bleſſedneſs in heaven it ſelf, 
that they ſeem rather to differ in degree than in kind, For the happy ſtate even of an- 
gels is by our Saviour repreſented by this employment, That they continually ſee 
e the face of his father, who is in heaven.“ And the fame infallible teacher, in- 
tending elſewhere to expreſs the celeftial joys, that are reſerved for thoſe, who for their 
fake denied themſelves ſenſual pleaſures, employs the viſion of God as an emphatical 
periphraſe of felicity, <* Blefled, faid he, are the pure in heart, for they ſhall ſee 
„ God.” And as Ariſtotle teaches, that the ſoul doth after a fort become that, which 
it ſpeculates, St. Paul and St. Fobn affure us, that God is a transforming object, and 
that in heaven we ſhall be like him, for (or, becauſe) we ſhall ſee him, as he is.” 
And though I readily admit, that this beatifick viſion of God, wherein the underſtand- 
ing is the proper inſtrument, includes divers other things, which will concur to the 
complete felicity of the future life; yet I think, we may be allowed to argue. that 
that raviſhing contemplation of divine objects will make no ſmall part of that happy 
eſtate, which in theſe texts take its denomination from it. 20 8 5 
I have above intimated, that the ſcripture attributes to the angels themſelves tranſ- 
ports of wonder and joy upon the contemplation of God, and the exerciſes they con- 
ſider of his wiſdom, juſtice, or ſome other of his attributes. But leſt, in referring you 
to the angels, you ſhould ſay, that I do in this diſcourſe lay aſide the perſon of a na- 
turaliſt, in favour of divines; I will refer you to Des Cartes himſelf, whom I am ſure 
your friend will allow to have been a rigid philoſopher, if ever there were any. Thus 
then ſpeaks he in that treatiſe, where he thinks he employs a more than mathematical 
rigor; and where he was obliged to utter thoſe (I had almoſt faid paſſionate) words, 
1 am going to cite from him, only by the impreſſions made on him by the tranſcendent 
excellency of the object he contemplated, Sed priuſquam (ſays he) hoc diligentius exami- 
nem, famulque iu alias veritates, que inde colligi poſſunt, inquiram, placet hic aliquandiu in 
ipfius Dei contemplatione immorari, ejus N apud me expendere, & immenſi bujus lu- 
minis pulchritudinem, quantum caligantis ingenii mei acies ferre poterit, intueri, admirari, 
adorare. Ut enim in bac ſola Divinæ Majeſtatis contemplatione ſummam alterius vite 
felicitatem conſiſtere fide credimus; ita etiam jam ex eadem, licet multo minus perfecta, 
maximam, cujus in bac vita capaces ſimus, voluptatem, percipi poſſe experimur. 
Bor as high a ſatisfaction as the ſtudy of divine things affords by the nobleneſs of 
its object, the contentment is not much inferior, that accrues from the ſame ſtudy, upon 
the ſcore of the ſenſe of a man's having in it performed his duty. To make actions of 
this nature ſatisfactory to us, there is no need, that the things we are employed about, 
ſhould in themſelves be excellent or delightful ; the inward gratulations of conſcience 
tor having done our duties is able to gild the bittereſt pills, and like the wood, that 
grew by the waters of Marab, to correct and ſweeten that liquor, which before was the 
' moſt diſtaſteful. Thoſe ancient Pagan heroes, whoſe virtues may make us bluſh, being 
guided but by natural reaſon, and innate principles of moral virtues, could find the 
molt difficult and moſt troubleſome duties, upon the bare account of their being duties, 
not only tolerable, but pleaſant. And though to deny ſome luſts be, in our Saviour's 
_ eſteem, no leſs uneaſy, than for a man to pluck out his right eye, or cut off his right 
2 — 


\W 


| Of TnrnroLoOoGy. 
hand; yet even ladies have with ſatisfaction choſen; not only to deny themſelves the 
greateſt pleaſures of the ſenſes, but to ſacrifice the feat of them, the body itſelf, to 
preſerve the ſati faction of bring chaſte. Nor are they only the diftates of obedience, 
that we comply with in this ſtudy, but thoſe of gratitude; and that is a virtue, that has 
ſo powerful an aſcendant upon ingenuous minds, that thoſe, whoſe principles and aims 
were not elevated by religion, have, in acknowledgment to their parents and their 
country, courted the greateſt hardſhips, and hazards, and ſufferings, as if they were as 
great delights and advantages. And a grateful perſon ſpends no part of his life to his 
greater ſatisfaction, than that, which he ventures or employs for thoſe to whom he is 
obliged for it; and oftentimes finds a greater contentment even in the difficulteſt ac- 
knowledgments of a favour, than he did in receiving of it. | 
AxorHER advantage, and that no mean one, that may accrue from the contempla- 
tion of theological truths, is, the improvement of the contemplator himſelf in point of 
piety and virtue, For, as the 
elſewhere calls what it teaches, the truth, which is according to godlineſs, that is, 


29 


goſpel is ftiled, the myſtery of godlineſs ; and St. Paul Tim. if. 
a doc- 16. 


trine framed and fitted to promote the intereſt of piety and virtue in the world: fo this "© 


character and encomium belongs (though perhaps not equally) to the more retired truths 
diſcovered by ſpeculation, as well as to thofe more obvious ones, that are familiarly 
taught in catechiſms and confeſſions of faith. I would by no means leſſen the excel- 
lency and prerogatives of fundamentals ; but, ſince the grand and nobleſt engagements. 
to piety and virtue are a high veneration for God and his Chrift, and an ardent love of 
them; I cannot but think, that thoſe particular enquiries, that tend to make greater 
diſcoveries of the attributes of God, of the nature, and offices, and life of our Sa- 
viour, and of the wiſdom and goodneſs they have diſplayed in the contrivance and ef- 
fecting of man's redemption, do likewiſe tend to encreaſe our admiration, and inflame 
our love, for the poſſeſſors of ſuch divine excellencies, and the authors of ſuch invalu- 


able benefits. And as the brazen ſerpent, that was but a type of one of the goſpel Numb. ri. 
9. 


myſteries, brought recovery to thoſe, that looked up to it; ſo the myſteries themſelves, 
being duly conſidered, have had a very ſanative influence on many, that contemplated 
them. Nor is it likely, that he, that diſcerns more of the depth of God's wiſdom and 
goodneſs, ſhould not, ceteris paribus, be more diſpoſed than others to admire him, to 
love him, to truſt him, and ſo to reſign up himſelf to be governed by him: which frame 
of mind both is itſelf a great part of the worſhip of God, and doth directly tend to the 
production and increaſe of thoſe virtues, without the practice of which, the ſcripture 
plainly tells us, that we can neither obey God, nor expreſs our love to him. And from 
this bettering of the mind by the ſtudy of theology, will flow (to add that upon the by) 
another benefit, namely, that by giving us a higher value for God and his truths, it 
will endear heaven to us, and ſo not only aſſiſt us to come thither, but heighten our 
felicity there, 5 FVzn 5 | 

I know it may be ſaid, that the melioration of the mind is but a moral advantage. 


But give me leave to anſwer, that beſides that it is ſuch a moral advantage, as ſuppoles- 


an intellectual improvement, whoſe fruit it is, a moral benefit may be great enough, 
even in the judgment of a mere philoſopher, and an Epicurean, to deſerve as much 
ſtudy as natural philoſophy itſelf. And that you may not think, that I ſpeak this only, 
becauſe I write in this epiſtle as a friend to divines, I will tell you, that Epicurus him 
ſelf, who has now a- days ſo numerous a ſect of naturaliſts to follow him, ſtudied phy- 
ticks, and writ ſo many treatiſes about them for this end, that by knowing the natural 
cauſes of thunder, lightning, and other dreadful phenomena, the mind might be freed 
from the diſquieting apprehenſions men commonly had, that ſuch ſtrange and formi- 


dable things proceeded from ſome incenſed deity, and ſo might trouble the mind, as 


well 
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well as the air. This account I have been giving of Epicurus's deſign, is but what 
ſeems plainly enough intimated by his own words, preſerved us by Laertius, near the 
end of his phyſiological epiſtle to Herodotus, where recommending to him the conſi- 
deration of what he had delivered about phyſical principles in general, and meteors in 
particular, he ſubjoins, Si enim ab iſtis non diſceſſerimus, tum id unde oritur perturbatio, 

quodgue metum ingerit, refta cum ratione ediſſeremus, no/que ab igſis eximemus. And to 
this in the cloſe of his meteorological epiſtle to. Pyzbocles, his beſt interpreter, Gaſſendus, 
makes him ſpeak conſtantly in theſe words, Maxime vers dede teipſum ſpeculationi prin- 
cipiorum, ex quibus conſtant omnia, & infinitatis nature, altorumque his cobærentium. 
In ſuper vers criteriorum, affettluumque animi, & ſcopum illius, in quem iſta ediſſerentes col- 
lineavimus, attende, tranguillitatem intelligo ſtatumque mentes imperturbatum. But this is 


not all the teſtimony I can give you from Epicurus himſelf to the ſame purpoſe ; for 


among his Rate Sententiæ, preſerved us by Laerlius, (himſelf reputed an Epicurean) 
I find one, that goes further; Si nibil, ſays he, conturbaret nos quod ſuſpicamur, veremur- 

gue ex rebus ſublimibus, neque item quod ex ipſa morte, ne quando nimirum ad nos pertineat 
aliguid, ac noſſe preterea poſſemus, qui German fines dolorum atque cupiditatum int 


(Vn dv Tpord:0ueIz Pvoiohoyias) nibil phyſiologid indigeremus, Thus far the teſtimony of 


Epicurus, of whoſe miad though I am not at all, as to what he would intimate, 
* That phyſiology is either proper to free the mind from the belief of a provident 
„ deity, and the foul's immortality, or fit for no other conſiderable purpoſes ;”* yet 


this uſe we may well make of theſe declarations, that in Epicurus's opinion a moral 


advantage, that relates to the government of the affections, may deſerve the pains of 
making enquiries into nature. And ſince it hence appears, that a mere philoſopher, 
who admitted no providence, may think it worth his pains, to ſearch into the abſtruſeſt 
parts of phyſicks, and the difficulteſt phænomena of nature, only to eaſe himſelf of 


one troubleſome affection, fear; it need not be thought unphiloſophical, to proſecute a 


ſtudy, that will not only reſtrain one undue paſſion, but advance all virtues, and free us 
from all ſervile fears of the Deity; and tend to give-us a ſtrong and well grounded 
hope in him; and make us look upon God's greateſt power, not with terror, but 


with joy. 


THERE is yet another advantage belonging to the ſtudy of divine truths, which is 
too great to be here pretermitted. For whereas there is ſcarce any thing more incident 
to us whilſt we inhabit our (Satiè chomer) cottages of clay, and dwell in this vale of 
tears, than afflictions; it ought not a little to endear to us the newly mentioned ſtudy, 


. 


that it may be eaſily made to afford us very powerful conſolations in that otherwiſe 
uneaſy ſtate. | 85 


I know it may be ſaid, that the ſpeculations, about which the naturaliſt is buſied, 


are as well pleaſing diverſions, as noble employments of the mind. And I deny not, 


that they are often ſo, when the mind is not hindered from applying it ſelf attentively 
to them; ſo that afflictions ſlight and ſhort may well be weathered out by theſe philo- 


ſophical avocations ; but the greater and ſharper ſort of afflictions, and the approaches 


of death, require more powerful remedies, than theſe diverſions can afford us. For in 
ſuch caſes, the mind is wont to be too much diſcompoſed, to apply the attention re- 


aquiſite to the finding a pleaſure in phyſical ſpeculations; and in ſickneſſes, the foul is 


oftentimes as indiſpoſed to reliſh the pleaſures of merely human ſtudies, as the lan- 
guiſhing body is to reliſh thoſe meats, which at other times were delightful : and there 
are but few, that can take any great pleaſure to ſtudy the world, when they apprehend _ 
themſelves to be upon the point of being driven out of it, and in danger of loſing all 
their ſhare 1n the objects of their contemplation. It will not much qualify our ſenle of 
the burning heat of a fever, or the painful gripes of the cholick, to know, that the 


thiee 


I EAA IT ——: tre LAOS We —— 4 


Of THzoLoG y, 


three angles of a triangle are equal to two right ones; or, that heat is not a real qualit 
(as the ſchools would have it,) but a modification of the motion of the inſenſible parts 
of matter; and pain not a diſtinct, inherent quality in the things, that produce it, but 
an affection of the ſentiment. The naturaliſt's ſpeculations afford him no conſolations, 
that are extraordinary in, or peculiar to the ſtate of affliction; and the avocations, 
they preſent him with, do rather amuſe the mind from an attention to leſſer evils, than 
bring it any advantages to remove or compenſate them, and.ſo work rather in the na- 
ture of opiates, than of true cordials, „5 | 
Bur now, if ſuch a perſon as Dr. NM. falls into adverſity, the caſe is much other- 
wiſe; for we muſt conſider, that when the ſtudy of divine things is ſuch as it ought 
to be, though that in itſelf, or in the nature of the employment, be an act or exerciſe 
of reaſon; yet being applied to, out of obedience, and gratitude, and love to God, 
it is upon the account of its motives and its aim, an act of religion; and as it proceeds : 
from obedience, and thankfulneſs, and love to God, ſo it is moſt acceptable to him; and 
upon the account of his own appointment, as well as goodneſs, is a moſt proper and 
effectual means of obtaining his favour; and then I preſume, it will eaſily be granted, that 
he, who is fo happy as to enjoy that, can ſcarce be made miſerable by affliction. For 
not now to enter upon the common place of the benefits of afflictions to them, that love 
God, and to them, that are loved by him, it may ſuffice, that he, who (as the ſcripture pal, ci. 
ſpeaks) knows our frame, and has promiſed thoſe, that are his, that they ſhall got be 7% . 
overburdened, is diſpoſed and want to give his afflicted ſervants, both extraordinary com- 13. 
forts in afflictions, and comforts appropriated to that ſtate. For though natural philoſo- 
phy be like its brighteſt object, the ſtars, which, however the aſtronomer can with pleaſure 
contemplate them, are unable, being mere natural agents to afford him a kinder influence 
than uſual, in caſe he be caſt upon his bed of languiſhing, or into priſon; yet the almighty 
and compaſſionate maker of the ſtars, being not only a voluntary, but the moſt free 
agent, can ſuit and proportion his reliefs to our neceſſities, and alleviate our heavieſt 
afflictions by ſuch ſupporting conſolations, that not only they can never ſurmount our | 
patience, but are oftentimes unable ſo much as to hinder our joy; and when death, Job Wi i Wis. 
that king of terrors, preſents itſelf, whereas the mere naturaliſt ſadly expects to be de- 14. IRE 
prived of the pleaſure of his knowledge, by loſing thoſe ſenſes and that world, which HH 
are the inſtruments and the objects of it; and perhaps, diſcovering beyond the grave | 
nothing but either a ſtate of eternal deſtruction, or of eternal miſery, fears either to 
be confined for ever to the ſepulchre, or expoſed to torments, that will make even 
ſuch a condition deſirable; the pious ſtudent of divine truths is not only freed from 
the racking apprehenſions of having his ſoul reduced to a ſtate of annihilation, or 
caſt into hell, but enjoys a comfortable expectation of finding far greater ſatisfaction 
than ever, in the ſtudy he now. rejoices to have purſued ; ſince the change, that is fo 
| juſtly formidable to others, will but bring him much nearer to the divine objects of 
his devout curiolity, and ſtrangely elevate and enlarge his faculties to apprehend 
mem... Pt 7 Ds 5 
Axp this leads me to the mention of the laſt advantage belonging to the ſtudy I 
would perſuade you to; and indeed, the higheſt advantage, that can recommend any 
ſtudy, or invite men to any undertaking; for this is no leſs than the everlaſting frui- 
tion of the divine objects of our ſtudies hereafter, and the comfortable expectation of 
it here. For the employing of one's time and parts, to admire the nature and provi- 
dence of God, and contemplate the divine myſteries of religion, as it is one of the 
chief of thoſe homages and ſervices whereby we venerate and obey God; ſo it is one 
of thoſe, to which he hath been pleaſed to apportion no leſs a recompence, than (that 
which can have no greater) the enjoyment of himſelf, The ſaints and angels in heaven o .. .. 
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32 : The EXCELLENCY 

Luke i. 11, have divers of them been employed to convey the truths of theology, and are ſolici- 
1 4 tous to look into thoſe ſacred myſteries; and God hath been pleaſed to appoint, that 
5,6. thoſe men who ſtudy the ſame leſſons, that they do here, ſhall ſtudy them in their com- 
Fer. . pany hereafter, And doubtleſs, though heaven abound with unexpreſſible joys, yet 

it will be none of the leaſt, that ſhall make up the happineſs, even of that place, that 
the knowledge of divine things, that was here ſo zealouſly purſued, ſhall there be 
compleatly attained. For thoſe things, that do here moſt excite our deſires, and 
quicken the curioſity and induſtry of our ſearches, will not only there continue, but 
be improved to a far greater meaſure of attractiveneſs and influence. For all thoſe 
intereſts, and paſſions, and luſts, that here below either hinder us from clearly diſ- 
cerning, or keep us from ſufficiently valuing, or divert us from attentively enough 
conſidering, the beauty and harmony of divine truths, will there be either aboliſhed, 
or transfigured : and as the object will be unveiled; ſo our eye will be enlightened, 
that is, as God will there diſcloſe thoſe worthy objects of the angels curioſity, ſo he 
will enlarge our faculties, to enable us to gaze, without being dazzled, upon thoſe ſub- 
lime and radiant truths, whoſe harmony, as well as ſplendor, we ſhall be then quali- 
fied to diſcover, and conſequently with tranſports to admire. And this enlargement 
and elevation of our faculties will, proportionably to its own meaſure, increaſe our 
ſatisfaction at the diſcoveries it will enable us ro make, For theology is like a heaven, 
which wants not more ſtars than appear in it, but we want eyes, quick-ſighted and 
piercing enough to reach them. And as the milky way, and other whiter parts of the 
firmament, have been full of immortal lights from the beginning, and our new tele- 
ſcopes have not placed, but found them, there; ſo, when our Saviour, after his glo- 
f rious reſurrection, inſtructed his apoſtles to teach the goſpel, it is not ſaid, that he al- 
Luke zxiv. tered any thing in the ſcriptures of Moſes and the prophets, but only opened and en- 
8: cn. larged their intellects, that they might underſtand the ſcriptures, and the royal 
18. prophet makes it his prayer, That God would be pleaſed to open his eyes, that 
&- he might ſee wonderful things out of the law;” being (as was above intimated) ſo 

well ſatisfied, that the word of God wanted not admirable things, that he is only ſo- 
licitous for the improvement of his own eyes, that they might be qualified to diſcern 


them. | 
I had almoſt forgotten one particular about the advantages of theological ſtudies, 
that is too conſiderable to be left unmentioned : for as great as I have repreſented the 
benefits accruing from the knowledge of divine truths ; yet to endear them to us, it 
may be fafely added, that, to procure us theſe benefits, the actual attainment of that 
knowledge is not always abſolutely neceſſary, but a hearty endeavour after it may ſuf- 
fice to entitle us to them. The patient chemiſt, that conſumes himſelf and his eſtate 
in ſeeking after the philoſopher's ſtone, if he miſs of his idolized elixir, had as good, 
nay better, have never ſought it, and remains as poor in effect, as he was rich in ex- 
; ation, The huſbandman, that employs his ſeed and time, to obtain from the 


ground a plentiful harveſt, if, after all, an unkind ſeaſon happen, muſt ſee his toil 
made fruitleſs; = 5 4 + 


— longique perit labor irritts anni. 

Too many patients, that have punctually done and ſuffered for recovery, all, that 
phyſicians could preſcribe, meet at laſt with death, inſtead of health. You know 
what entertainment has been given by ſkilful geometricians to the laborious endea- 


vours, even of ſuch famous writers as Scaliger, Los gomontanus, and other Tetragoniſts; 
and that their ſucceſſor Mr. Hobbes, after all the ways he has taken, and thoſe he has 


propoled, to ſquare the circle, and double the cube, by miſſing of his end, has, after 


Of TRHEZOTL OG v. 
his various attemps, come off, not only with diſappointment, but with diſgrace. And 
(to give an inſtance even in things celeſtial) how much pains has been taken to find 
out longitudes, and make aſtrological predictions with ſome certainty, which for want 
of coming up to what they aimed at, have been uſeleſs, if not prejudicial to the at- 
tempters? | | 


Bor God (to ſpeak with St. Pax! on another occaſion) © that made the world, and 4s xvi. 


24, 25» 


« all things therein, and is lord of heaven and earth,” ſeeks not our ſervices, as 
though he ** needed any thing, ſeeing he giveth life, and breath, and all things :* 
his ſelf-ſufficiency and bounty are ſuch, that he ſeeks in our obedience the occaſions of 
rewarding it, and preſcribes us ſervices, becauſe the practice of them is not only ſuit- 
able to our rational nature, but ſuch as will prevail with his juſtice, to let his good- 


neſs make our perſons happy. Agreeably to this dottrine we find in the ſcripture, Im- fl. 21. 
that Abraham is ſaid to have been juſtified by faith, when he offered his ſon J/aac 


upon the altar, (though he did not actually ſacrifice him) becauſe he endeavoured to 
do ſo; although God graciouſly accepting the will for the deed, accepted alſo of the 


blood of a ram inſtead of Jaac's. And thus we know, that it was not David, but 
Solomon, that built the temple of Hieruſalem, and yet God ſays to the former of thoſe 2 Chron. vi. 


33 


kings (as we are told by the latter) ** Foraſmuch as it was in thine . build an? 


© houſe for my name, thou didſt well in that it was in thine heart, no 


of this ſtory, as they are delivered in the ſecond book of Samuel, we ſhall find, that 
upon David's declaration of a deſign to build God an houſe, God himſelf vouchſafes 


thſtanding 
« thou ſnhalt not build the houſe, &c.” And if we look to the other circumſtances 2 Sam. vii. 


to honour him, as he once did Maſes, with the peculiar title of his ſervant ; and com- _ 5. 
mands the prophet to fay to him, Alſo the Lord tells thee, that he will make thee vert 11. 


 < an houſe;” to which is added one of the graciouſeft meſſages, that God ever ſent 


to any particular man. By which we may learn, that God approves and accepts even 


thoſe endeavours of his ſervants, if they be real and ſincere, that never come to be ac- 


tually accompliſhed : good deſigns and endeavours are our part, but the events of thoſe, 


as of all other things, are in the all diſpoſing hand of God, who, if we be not want- 
ing to what lies in us, will not ſuffer us to be loſers, by the defeating diſpoſitions of 
his providence z but crown our endeavours, either with ſucceſs, or with ſome other re- 
compence, that will keep us from being loſers, by miſſing of that. And indeed, if 
we conſider the great elogies, that rhe ſcripture, as well frequently as juſtly, gives 


God's goodneſs (which it repreſents as over, or as above all his works) and that his Rb. i. 


purer eyes puniſh, as well as fee, the murder and adultery of the heart, when thoſe in- 
tentional fins are hindered from advancing into actual ones; we can ſcarce doubt, but 
he, whoſe juſtice puniſhes ſinful aims, will allow his infinite goodneſs to recompenſe 


pious attempts: and therefore our Saviour pronounces them bleſſed, that hunger and Patch. v. 6. 


thirſt after righteouſneſs, aſſuring them, that they ſhall be ſatisfied, and thereby ſuf- 
ficiently intimating to us, that an earneſt deſire, after a ſpiritual grace (and ſuch is the 
knowledge of divine things) may intitle a man to the compleat poſſeſſion of it, if 


not in this life, yet in the next, where we ſhall not any more walk by faith, but by , cor. v. 5. 
ſight, and obtain as well a knowledge as other endowments, befitting that glorious 
ſtate, wherein the purchaſer of it for us, aſſures us, that we ſhall be [#27772 equal, Loke xx. 36. 


or like to the angels. 


Tas conſiderations, Sir, I have hitherto laid before you, to recommend the ſtudy 
of divine truths, have, I hope, perſuaded you, that it is on many accounts, both 
noble and eligible in itſelf; and therefore I ſhall here conlude the firſt part of this 
diſcourſe. And in regard, that the under-valuation Phy/tophilus expreſſes for that ex- 


cellent employment, ſeems to flow {chiefly at leaſt) from his fondneſs and partiality 
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The Excrilency 
for natural philoſophy z it will next concern us to compare the ſtudy of theology with 


that of phyſicks, and ſhew, that the advantages, which your friend alledges in favor 


of the latter, are partly much leſſened by diſadvantageous circumſtances, and partly 
much outweighed by the tranſcendent excellencies of theological contemplations : the 
ſtudy whereof will thereby appear to be not only eligible in itſelf, but preferable to its 
rival. And I muſt give you warning to expect to find the ſecond part, which the 
making this compariſon challenges to itſelf, a good deal more prolix than the firſt, | 
not only becauſe it often requires more trouble, and more words to detect and diſprove 
an error, than to make out a truth; but alſo becauſe, that divers things tending to 
the credit of divinity, and which conſequently might have been brought into the firſt part 
of this diſcourſe, were thought more fit to be interwoven with other things, in the 
anſwers made to the objections examined in the ſecond, | . e 
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Excellency of T H E OL O G Y: 


"ON 


The Pre-eminence of the Study of Divinity above that of 
: Natural Philoſophy. 


THE SECOND PART. 


_ neſs of phyſicks, as the main thing, that inveigles your friend, and divers other 
virtuoſi, from reliſhing, as they ought, and otherwiſe would, the pleaſantneſs of 
theological diſcoveries. And to deal ingenuouſly with you, I ſhall not ſcruple to 
acknowledge, that though the addreſs I have made to nature has laſted ſeveral years, 
and has been toilſome enough, and not unexpenſive; yet I have been pleaſed enough 
with the favours, ſuch as they are, that ſhe has from time to time accorded me, nat to 
complain of having been unpleaſantly employed. But though I readily allow the at- 
tainments of naturaliſts to be able to give philoſophical ſouls ſincerer pleaſures, than 
thoſe, that the more undiſcerning part of mankind is fo fond of; yet I muſt not there- 
fore allow them to furpaſs, or even equal the contentment, that may accrue to a ſoul 
qualified by religion, to reliſh the beſt things moſt from ſome kind of theological 
contemplations. _ * 5 
Tnis, I preſume, will ſufficiently appear, if I ſhew you, that the ſtudy of phyſio- 
logy is not unattended with conſiderable inconveniencies, and that the pleaſantneſs of 
it may be, by a perſon ſtudious of divinity, enjoyed with endearing circumſtances, 
Bur before I name any of the particular reaſons, that I am to repreſent, I fear it 
may be requiſite to interpoſe a few words, to obviate a miſtake, which, if not preven- 
ted may have an ill aſpect, not only upon the firſt ſection, but upon a great part of the 
following diſcourſe. For I know, that it may be ſaid, that whereas I alledge divers 
things, to leſſen the lately mentioned delightfulneſs of the ſtudy of phyſick, and to de- 


| Late without preamble, begin this diſcourſe, by conſidering the delightful- 


preciate ſome other advantages, by which the following ſections would recommend it, 


me 


2 


Of- TunortocYy. 


ſome of the ſame things may be objected againſt the delighfulneſs of the ſtudy of di- 
vinity. But this objection will not, I preſume, much move you, if you conſider the 
argument and ſcope of the two parts of this letter. For in the former 1 have ſhewn 
by poſitive proofs, that the ſtudy of theology is attended with divers advantages, which 
belong to it, either only as ſome of them do, or principally as others. And now in 
the ſecond part I come to conſider, whether what is alledged in behalf of the ſtudy of 
philoſophy, deſerve to counter-balance thoſe prerogatives or advantages; and there- 
fore it neither need be, nor is my deſign, to compare, for inſtance, the delightfulneſs 
of the two ſtudies, theology and phyſicks, but by ſhewing the inconveniencies, that 
allay the latter, to weaken the argument, that is drawn-. from that delightfulneſs, to 
conclude it preferable to the ſtudy of theology. So that my work, in this and the fol- 
lowing ſections, is, not ſo much to inſtitute compariſons, as to obviate or anſwer alle- 
gations. For ſince I have in the paſt : diſcourſe grounded the excellency of the ſtudy 
of divinity, chiefly upon thoſe great. advantages, that are peculiar to it; my reaſon- 
ings would not be fruſtrated, though it ſhould appear, that in point of delightfulneſs, 
certainty, &c. that ſtudy ſhould, in many caſes, be liable to the ſame objections with 
the ſtudy of nature, ſince it is not mainly for theſe qualities, but, as I was ſaying, for 
other and peculiar excellencies, that I recommended divinity. And therefore, ſup- _ 
poſing the delightfulneſs, &c. of that and of phyſicks to be allayed by the ſame, or 
equal inconveniencies or imperfections; that ſuppoſition would not hinder the ſcales to 
be ſwayed in favour of divinity, upon the ſcore of thoſe advantages, that are un- 
queſtioned, and peculiarly belong to it. I know not, whether I need add, that not- 
withſtanding this, you are not to expect, that I ſhould give philoſophy the wounds of 
an enemy. For my deſign being not to diſcourage you, nor any ingenious man, from 
courting her at all, nor from courting her much, but from courting her too much, and 
deſpiſing divinity for her, I employ againſt her not a ſword to wound her, but a balance, 
to ſhew, that her excellencies, though ſolid and weighty, are leſs ſo, than the prepon- 
derating ones of theology. And this temper and purpoſe of mine renders my taſk 
difficult enough to have, perhaps, ſome right to your pardon, as well as ſome need of 
it, if I do not every way ſteer fo exactly, as equally to avoid injuring the cauſe I am to 
plead for, and diſparaging a ſtudy, which I would ſo little depreciate, that I allow it a 
great part of my inclinations, and not a little ſhare of my time. And having ſaid this, 
to keep the deſign of this diſcourſe from being miſunderſtood, I hope we may now | 
proceed to the particulars, whoſe ſcope we have been declaring.” 
' ReTvRNING then to what I was about to ſay before this long, but needful, ad- 
vertiſement interrupted me, I ſhall reſume my diſcourſe of the delightfulneſs of the 
ſtudy of phyſicks, about which I was going in the firſt place to tell you, that I know 
you and your friend will freely grant me, that the knowledge of the empty and barren 
phyſiology, that is taught in the ſchools, as it exacts not much pains to be acquired, fo 
it affords but little ſatisfaction when attained. And as I know you will give me leave 
to ſay this; ſo, being warranted by no ſlight experience of my own, I ſhall take leave 
to ſay alſo, that the ſtudy of that experimental philoſophy, which is that, whereof 
your friend is ſo much enamoured, is, if it be duly proſecuted, a very troubleſome 
and laborious employment. For, (to mention at preſent but this) that great variet 
of objects the naturaliſt is not only by his curioſity, but by their ſecret dependances 
upon one another, engaged to conſider, and ſeveral ways to handle, will put him 
upon needing, and conſequently. upon applying himſelf to ſuch a variety of mecha- 
nick people, (as diftillers, druggiſts, ſmiths, turners, &c.) that a great part of his 
time, and perhaps all his patience, ſhall be ſpent in waiting upon tradeſmen, and re- 
pairing the loſſes he ſuſtains by their diſappointments, which is a drudgery gr 
2 | 
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The EXT ELLE NC 
than any, who has not tried it, will imagine, and which yet being as inevitable as 
unwelcome, does very much counter-balance and allay the delightfulneſs of the ſtudy 

we are treating of. In which fo great a part of a man's care and time muſt be laid 
out in providing the apparatus's neceſſary for the trying of experiments. 

Burt this is not all. For when you have brought an experiment to an iſſue, though 
the event may often prove ſuch as you will be pleaſed with, yet it will feldom prove 
ſuch as you can acquieſce in. For it fares not with an inquiſitive mind in ſtudying the 
book of nature, as in reading of Æſap's fables, ' or ſome other collection of apologues 
of differing ſorts, and independent one upon another; where, when you have read over 
as many at one time as you think fit, you may leave off when you pleaſe, and go 
away with the pleaſure of underftanding thoſe you have peruſed, without being ſoli- 
cited by any troubleſome itch of curioſity to look after the reſt, as thoſe, which are 
needful to the better underſtanding of thoſe you have already gone over, or that will 
be explicated by them, and ſcarce without them. But in the book of nature, as in a 
well-contrived romance, the parts have ſuch a connection and relation to one another, 
and the things we would diſcover are ſo darkly or incompleatly knowable by thoſe, 
that precede them, that the mind is never ſatisfied till it comes to the end of the 
book; till when all that is diſcovered in the progreſs, is unable to keep the mind from 
being moleſted with impatience, to find that yet concealed, which will not be known, 
till one does at leaſt make a further progreſs. And yet the full difcovery of nature's 
myſteries is ſo unlikely to fall to any man's ſhare in this life, that the cafe of the pur- 
ſuers of them is at beſt like theirs, that light upon ſome excellent romance, of which 
they ſhall never ſee the latter parts. For indeed (to ſpeak now without a fimile) there 
zs ſuch a relation betwixt natural bodies, and they may in ſo many ways (and divers of 
them unobſerved) work upon, or ſuffer from one another, that he who makes a new 
experiment, or diſcovers a new phænomenon, muſt not preſently think, that he has 
diſcovered-a new truth, or detected an old error. For, (at leaft if he be a conſidering 
man) he will oftentimes find reaſon to doubt, whether the experiment or obſervation 
have been fo ſkilfully and warily made in all circumftances, as to afford him fuch an 
account of the matter of fact, as a ſevere naturaliſt would defire. And then, ſuppo- 
ſing the hiſtorical part no way defective, there are far more caſes than are taken notice 
of, wherein ſo many differing agents may produce the exhibited phænomenon, or have 
a great influence upon the experiment or obſervation, that he muſt be leſs jealous than 
becomes a philoſopher, to whom experiments do not oftentimes as well ſuggeſt new 
_ doubts, as preſent new phenomena. gt a op ao op Co eee 
Ax even thoſe trials, that end in real diſcoveries, do, by reafon of the connection 
of phyſical truths, and the relations that natural bodies have to one another, give ſuch 
hopes and ſuch deſires of improving the acquiſts we have already made, to the expli- 
cating of other difficulties, or the making of further diſcoveries, that an inquiſitive 
_ naturaliſt finds his work to encreaſe daily upon his hands, and the event of his beft 

toils, whether it be good or bad, does but engage him into new ones, either to free 
himſelf from his ſcruples, or improve his ſucceſſes. So that, though the pleaſure of 
making phyſical diſcoveries is, in itſelf conſidered, very great ; yet this does a little. 
impair it, that the ſame attempts, which afford that delight, do ſo frequently beget 
both anxious doubts, and a diſquieting curioſity. So that, if knowledge be, as ſome 
philoſophers have tiled it, the aliment of the rational ſoul, I fear I may too truly ſay, 
that the naturaliſt is uſually fain to live upon ſallads and ſauces, which, though they 
yield ſome nouriſhment, excite more appetite than they ſatisfy, and give us indeed the 
pleaſure of eating with a good ftomach, but then reduce us to an unwelcome neceſſity 
of always riſing hungry from the table. | 5 e 5 

- — 3; . 
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3 Ff. 
Or divers things, that leſſen the delightfulneſs of phyſological ſtuclies, I do fo 
amply diſcourſe in other papers, that I might well remit you thither ; but indeed it is 
not neceffary, that I ſhould inſiſt on this argument any further. It is true, that ſuch 


a reference might be very proper, if the myſteries of theology and phyſick were like 
thoſe of hg = and necromancy, or ſome other part of unlawful magick, whereof 


the former could not be well reliſhed without, an abhorrence of the latter. But as the 
two great books, of nature and of ſcriptute, have the ſame author; ſo the ſtudy of 
the latter does not at all hinder an inquiſitive man's delight in the ſtudy of the former. 
The doctor I am pleading for, may. as much reliſh a phyfical diſcovery, as Phy/io- 
philus ; nay, by being addicted to theology and religion, he is to far from being un- 
capable of the contentments accruing from the ſtudy of nature, that beſide thoſe things, 
that recommend it to others, there are ſeveral wings, that peculiarly endear it to 
MR. | | = 
Fog 1. he has the contentment to look upon the wonders of nature, not only as 
the productions of an admirably wiſe author of things, bur of ſuch an one, as he in- 
tirely honours and loves, and to whom he. is related. He, that reads an excellent 


book, or ſees ſome rare engine, will be otherwiſe affected with the ſight or the peruſal, 


if he knows it to have been made by a friend, or a parent, than if he conſiders it but 
as made by a ſtranger, whom he has no particular reaſon to be concerned for. And 
if Reboboam did not as well degenerate from the ſentiments of mankind, as from his 


family, he could not but look upon that magnificent temple of Solomon with another 


eye, than did the throngs of ſtrangers, that came only to gaze at it, as an admirable 
piece of architecture, whilſt he conſidered, that it was his father, that built it. And 


if, as we ſee, the ſame heraick actions, which we read in hiſtory, of ſome great mo- 
narch, that ſtrangers barely and unconcernedly admire, the natives of his country do 


not only venerate, but affectionately intereſt themſelves therein, ' becauſe they are his 
country-men, and their anceſtors were his ſubjects: how much may we ſuppoſe the 
ſame actions would affect them, if they had the honour to be that prince's children? 
We may well therefore preſume, that it is not without a ſingular ſatisfaction, that the 
contemplator, we are ſpeaking of, does in all the wonders of nature diſcover, how 
wiſe, and potent, and bountiful, that author -of nature is, in whom he has a great in- 
tereſt, and that ſo great an one, as both to be admitted into the number of his friends, 
and adopted into the number of his ſons, and is thereby in ſome meaſure, concerned 
in all the admirations and praiſes, that are paid, either by himſelf or others, to thoſe 
_ adorable attributes, that God has diſplayed in that great maſfter-piece of power and 
' wiſdom, the world. And when he makes greater diſcoveries in theſe expreſſes and 
adumbrations of the divine perfections, the delightfulneſs of his contemplation is pro- 
portionably increaſed upon ſuch an account, as that, which endears to the paſſionate 
lover of ſome charming beauty an excellent, above an ordinary, picture of her; be- 
cauſe that the ſame things, that make him, as it does other gazers, look upon it as 


a finer piece, make him look upon it as the more like his miſtrefs, and thereby enter - 


tain him with the ſublimer ideas of the beloved original; to whoſe tranſcendent ex- 
cellencies he ſuppoſes, that the nobleſt repreſentations muſt be the moſt reſembling. 


AND there is a farther reaſon, why our conteiuplator ſhould find a great deal of | 


contentment. in theſe diſcoveries. For we have in our nature fo much of imperfection, 
and withall ſo much of inclination to ſelf- love, that we do too confidently proportion 
our ideas of what God can do for us, to what we have already the knowledge, or the 
poſſeſſion of. And though, when we make it our buſineſs, we are able with much 
ado ſomewhat to enlarge our apprehenſions, and raiſe our expectations beyond their 


things 


Ws, 


wonted pitch; yet ſtill they will be but ſcantly promoted and heightened, if thoſe 
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things themſelves be but mean and ordinary, which we think we haye done enough, ik 


The EXCELLENCY 


we make them ſurpaſs. A country villager, born and bred in a homely cottage, can- 
not have any ſuitable apprehenſions of the pleaſures and magnificence of a great mo- 


narch's court. And if he ſhould be bid to ſcrue up his imagination to frame ideas of 


them, they would be borrowed from the beſt tiled houſe he had ſeen in the market- 
towns, where he had ſold his turnips or corn, and the wedding feaſt of ſome neigh- 
bouring farmer's daughter. And though a child in the mother's womb had the per- 
fect uſe of reaſon, yet could it not in that dark cell have any ideas of the ſun or moon, 
or beauties or banquets, or algebra, or chemiſtry, and many other things, which his 


| elder brothers, that breath freſh' air, and freely 'behold the light, and are in a more 


mature eſtate, are capable of knowing and enjoying. Now among thinking men, 
whoſe thoughts run much upon that future ſtate, which they much ſhortly enter into, 


but ſhall never paſs out of; there will frequently and naturally ariſe a diſtruſt, which. 


though ſeldom owned, proves oftentimes diſquieting enough. For ſuch men are apt 

to queſtion, how the future condition, which the goſpel promiſes, can afford them ſo _ 
much happineſs as it pretends to; ſince they ſhall in heaven but contemplate the works 

of God, and praiſe him, and converſe with him; all which they think may, though 
not immediately, be done by men here below, without being happy. But he, that 
by teleſcopes and microſcopes, dexterous diſſections, and well employed furnaces, &c. 
diſcovers the wondrous power and ſkill of him, that contrived fo vaſt and immenſe a 
maſs of matter into ſo curious a piece of workmanſhip as this world, will pleaſingly 
be convinced of the boundleſs power and goodneſs of the great architect. And when 

he ſees, how admirably every animal is furniſhed with parts requiſite to his reſpective 
nature ; and that there is particular care taken, that the ſame animal, as for example, 


man, ſhould have differing proviſions made for him, according to his differing ſtates 


within the womb, and out of it, (a human egg, and an embrio, being much other- 
wiſe nouriſhed and fitted for action, than is a (compleat) man ;) he, I ſay, who con- 


ſiders this, and obſerves the ſtupendous providence, - and excellent contrivances, that 


the curious priers into nature (and none but they) can diſcover, will be as well enabled 
as invited to reaſon thus within himſelf; that ſure God, who has with ſuch admirable *' 
artifice framed ſilk- worms, butterflies, and other meaner inſects, and with ſuch won- 
derful providence - taken care, that the nobler animals ſhould as little want any of all 
the things requilite to the compleating of their reſpective natures; and who, when he 


pleaſes, can furniſh ſome things with qualifications quite differing from thoſe, which 


the knowledge of his other works could have made us imagine, (as is evident in the 
load ſtone, and in quick-filver among minerals, and the ſenſitive plant among vege- 
tables, the camelion among animals, &c.) this God, I fay, muſt needs be fully able 
to furniſh thoſe he delights to honour, with objects ſuitable to their improved faculties, 


and with all, that is requiſite to the happineſs he intends them in their glorified ſtate; and 


is able to bring this to paſs by ſuch amazing contrivances, as perhaps will be quite dif- 
fering from ahy, that the things we have yet ſeen ſuggeſt to us any ideas of. And 
ſure he, that has in ſo immenſe, ſo curious, and ſo magnificent a fabrick, make 
ſuch proviſion for men, who are either deſperately wicked, or but very imperfectly 
good, and in a ſtate, where they are not to enjoy happinefs, but by obedience and 
ſufferings to fit themſelves for it, may ſafely be truſted with finding them in heaven 
employments and delights becoming the felicity he deſigns them there; 'as we ſee, that 
here below he provides as well for the ſoaring eagle, as for the creeping caterpillar, 


(and is able to keep the ocean as fully ſupplied with rivers, as lakes or ponds are with 


ſprings and brooks.) And as a ſtate of celeſtial happineſs is fo great a bleſſing, that 


thoſe things, that afford us either greater aſſurances, or greater foretaſtes of it, are 


of 


Of TruroLtoer, 


of the number of. the greateſt contentments and advantages, that ſhort of it we can 
enjoy; ſo it is hard for any divine to receive ſo much of this kind of ſatisfaction, as 
he, who by ſkilfully looking into the wonders of nature, has his apprehenſions of 
God's power and manifold: wiſdom (as an apoſtle calls it) elevated and enlarged. As 

when the queen of Sheba had particularly ſurveyed the aſtoniſhing prudence, that Solomon Ephel: il 
diſplayed in the ordering of his magnificent court, ſhe tranſportedly concluded thoſe ** 

| ſervants of his. to be happy enough to deſerve a monarch's envy, that were allowed 

the honour and priviledge of a conſtant and immediate attendance on him. 
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Do UB T not but you have too good an opinion of your friend, not to think, that 

J you may alledge in his favour, that the chief thing, which makes him prefer phy- 
fiology to all other kind of knowledge, is, that it enables thoſe, who are proficients 
in it, to do a great dtal of good, both by improving of trades, and by promoting of 
phyſick itſelf. And I'am too mindful of what I writ to Pyrophilus, to deny, either 
that it can aſſiſt a man to advance phyſick and: trades, or that, by ſo doing, he may 
highly advantage mankind. And this I (who would not leſſen your friend's eſteem 
for phyſicks, but only his partiality) willingly acknowledge to be ſo allowable an en- 
dearment of experimental philoſophy, that I do not know any thing, that to men of a 
humane, as well as ingenious diſpoſition, ought more to recommend the ſtudy of na- 
ture, except the opportunity it affords men to be juſt and grateful to the author both 
of nature and of man. I do not then deny, that the true naturaliſt may very much 
benefit mankind ; but I affirm, that, if men be not wanting to themſelves, the di- 

vine may benefit them much more. It were not perchance either unſeafonable, or im- 
pertinent, to tell you on this occaſion, that he, who effectually teaches men to ' ſubdue 
their luſts and paſſions, does as much as the phyſician contribute to the preſervation of 
their bodies, by exempting them from thoſe vices, whoſe no leſs uſual than deſtructive 
effects are wars, and duels, and rapines, and deſolations, and the pox, and ſurfeits, 
and all the train of other diſeaſes, that attend gluttony and drunkenneſs, idleneſs and 
Juſt; which are not enemies to man's life and health barely upon a phyſical account, 
but upon a moral one, as they provoke God to puniſh them with temporal as well as 
ſpiritual judgments z ſuch as plagues, wars, famines, and other publick calamities, 
that ſweep away a great part of mankind; beſides thoſe perſonal afflictions of bodily 

| fickneſs, and diſquiets of conſcience, that do both ſhorten men's lives, and imbitter 
them. Whereas piety having (as the ſcripture aſſures us) promiſes both of this life, 
and of that, which is to come, thoſe teachers, that make men virtuous and religious, 
by making them temperate, and chaſte, and inoffenſive, and calm, and contented, 
do not only procure them great and excellent diſpoſitions to thoſe bleſſings, both of 
the right hand and of the left, which God's goodneſs makes him forward to beſtow on 
thoſe, who by grace and virtue are made fit to receive them; but do help them to 
thoſe qualifications, that by perſerving the mind in a calm and cheerful temper, as well 
as by affording the body all, thar temperance can confer, do both lengthen their lives, 
and ſweeten them. Theſe things, I ſay, it were not imp-rtinent to infiſt on; but 1 
will rather chuſe to repreſent to you, that the benefits, which men may receive from 
the divine, ſurpaſs thofe, which they receive from the naturaliſt, both in the nobleneſs 
of the advantages, and in the duration of them. 

Be it granted then, that the naturaliſt may much improve both phyſick and trades ; 
yet lince theſe themſelves were deviſed for the ſervice of the body, (the one to preſer 
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more advantaged by the naturaliſt's. contribution to phylick, than a ſound man, that 
_ ſleeps in a whole ſkin, is by all the fine tools of a ſurgeon's caſe of inſtruments, and 


1 


De ExcriitikncCyY 
or reſtore his health, and the other to furniſh it with accommodations or delights ;) 
the boaſted uſe of natural philoſophy, by its advancing trades and phyſick, will ſtill 


be to ſerve the body, which is but the lodging and inſtrument of the ſoul, and which, 
1 preſume, your friend, and which I am ſure your ſelf will be far from thinking the 


nobleſt part of man. I know it may be ſaid, nor do I deny it, that divers mechani- 
cal arts are highly beneficial, not only to the inventors, bur to thoſe places, and per- 
.haps thoſe ſtates, where ſuch improvements are found out and cheriſhed. But though 
1 moſt willingly grant, that this conſideration ought to recommend experimental phi- 
loſophy, as well to ſtates as to private perſons; yet many of theſe improvements do 
rather transfer than encreaſe mankind's goods, and prejudice one ſort of men as much 
as they adv: ntage another, (as in the caſe of the eaſtern Tpices, of whoſe trade the 
Portugals and Dutch by their later navigations, did, by appropriating it to themſelves, 
deprive the Venetians) or elſe do but increaſe that, Which, though very beneficial to 
the producers, is not really ſo to mankind in general: of which we have an example 
in the invention of extracting gold and ſilver out of the ore, with mercury. For 


though it have vaſtly enriched the Spaniards in the Ve Inaies, yet it is not of any 
ſolid advantage to the world; no more than the diſcovery of the Peruvian and other 


American mines; by. which, (eſpecially reckoning the multitudes of unhappy men, 
that are made miſerable, and deſtroyed in working them,) mankind is not put into a 


better condition than it was before. And if the philoſopher's ſtone itfelf, (ſuppoſing 


there be ſuch a thing) were 'not\ an incomparable medicine, but -were only capable of 
tranſmuting other metals into gold I ſhould perhaps doubt, whether the diſcoverer of 
it would much advantage mankind ; there being already gold and filver enough to 


maintain trade and commerce among men; and for all other purpoſes, I know not, 


why a plenty of iron, braſs, and quickſilver, which are far more uſeful metals, ſhould 
not be more deſirable. But not to urge this; we may conſider, that theſe advancements 

of enriching trades do ſtill bring advantages but to the outward man, and thoſe many 
arts and inventions, that aim at the heightening the pleaſures of the ſenfes*, belong but 
to the body; and even in point of gratifying that, are not fo requiſite and important, 
as many ſuppoſe ; education, cuſtom, &c. having a greater inteteſt, than moſt ima- 
gine, in the reliſh men have even of ſenſitive pleaſures. And as for phyſick, not to 

mind you, that it has been loudly, (how juftly, I here examine not,) complained of, 
that the new philoſophy has made it fat greater promiſes than have yet been performed; 


1 ſhall only take notice, that ſince all, that phyſick is wont to pretend to, is, to pre- 


ſerve health, or reſtore it; there are multitudes in the world, that have no need of the 
aſſiſtance the naturaliſt would give the phyſician; and a healthy man, as ſuch, is al- 
ready in a better condition, than the philoſopher can hope. to place him in, and is no 


the various compoſitions of his cheſt, _ £5 : 
AnD as the benefits, that may be derived from theology, much ſurpaſs thoſe, - that 


acrue from phylicks, in the nobleneſs of the ſubject they relate to; fo have they a 
great advantage in point of duration. For all the ſervices, that medicines, and en- 


gines, and improvements can do a man, as they relate but to this life, ſo they deter- 
mine with it. Phyſick indeed, and chymiſtry do, the one more faintly, and the other 
more boldly, pretend ſometimes, not only to the cure of diſeaſes, but the prolongation 
of life; but ſince none will ſuſpect, but that the maſters of thoſe parts of knowledge 
would employ their utmoſt [kill to protract their own lives, thoſe, that remember, 
that Solomon and Helmont lived no longer, than millions, that were ſtrangers to phi- 


| £ | loſophy; 
See examples of this, in my notes about Senſation and Senſible Qualities e | 
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loſophy; and that even Paracelſus himſelf, for all his boaſted Arcana, is by Helmont 1 
and other chemiſts confeſſed to have died ſome years ſhort of fifty; we may very juſtly 
fear, that nature will not be fo kind to her greateſt votaries, as to give them much 
more time than other men, for the payment of the laſt debt all men owe her. And 
if a few years reſpite could by a ſcrupuſous and troubleſome ufe of diet and remedies 
be obtained; yet that, in compariſon of the eternity, that is to follow, is not at all con- 
ſiderable. But whereas within no great number of years, (a little ſooner, or a little 
later) all the remedies, and reliefs, and pleaſures, and accommodations, that philoſo- 
phical improvements can afford a man, will not keep him from the grave, (which with- | 
in very few days will make the body of the greateft virtuoſo as hideous and as loath- 
forne a carcaſe, as that of any ordinary man;) the benefits, that may accrue to us b 
divinity, as they relate chiefly, though not only, to the other world ; fo they will fol- 
low us out of this, and prove then incomparably greater than ever, when they alone 
| ſhall be capable of being enjayed. So that philoſophy, in the capacity we here conſi- 
der it, does but as it were provide us ſome little conveniences for our paſſage, like ſome 44 
accommodations for a cabbin, which outlaſts not the voyage; but religion provides us i "gf 
a a vaſt and durable eſtate, or, as the ſcripture ſtiles it, an unſhaken kingdom, when =. 
we are arrived at our journey's end. And therefore the benefits accruing from religion, 1 
may well be concluded preferable to their competitors, ſince they not only reach to the —_ 
mind of man, but reach beyond the end of time itſelf ; whereas all the variety of in- | 43 
ventions, that philoſophy ſo much boaſts of, as whilſt they were in ſeafon they were 1% $4 
deviſed for the ſervice of the body, ſo they make us buſy, and pride ourſelves about 4 b 
| 


things, that within a ſhort time will not (fo much as upon its ſcore) at all concern us. 


8 E C F I O N m. 


EXPECT you ſhould here urge on your friend's behalf, that the ſtudy of phy- 
ſicks has one prerogative, (above that of divinity.) which, as it is otherwiſe a great 
excellency, ſo does much add to the delightfulnefs of it. I mean, the certainty, and 
clearneſs, and thence refulting ſatisfactorineſs of our knowledge of phyfical, in compa- 
riſon of any we can have of theological matters, whoſe being dark and uncertain, the 1 
nature of the things themſel ves, and the numerous controverſies of differing ſects 1 
about them, ſufficiently manifeft. 285 5 MO by 
Bur upon this ſubject, divers things are to be conſidered. © 


Fon firſt, as to the fundamental and neceffary articles of religion, I do not admit the 
allegation, but take thoſe articles to be both evident, and capable of a moral demon- 
| tration. And if there be any articles of religion, for which a rational and cogent 
-proof cannot be brought, I ſhall for that very reaſon conclude, that ſuch articles are 

got abſolutely neceſſary to be believed; ſince it ſeems no way reaſonable to imagine, 

that God having been pleaſed to ſend not only his prophets and his apoſtles, bur his 
only fon into the world, to promulgate ro mankind the Chriſtian religion, and both to 
| cauſe it to be conſigned to writing, that it may be known, and to alter the courſe of 
nature by numerous miracles, that it might be believed; it ſeems not reaſonable, I ſay, 
to imagine, that he ſhould not propoſe thoſe truths, which he in ſo wonderful and fo 
folemn a manner recommended, with at leaſt fo much clearneſs, as that ſtudious and 


well-diſpoſed readers may certainly underſtand ſuch, as are neceſſary for them to 
venove. 1 5 | 

2. Trovan I will not here engage myſelf in a diſquiſition of the ſeveral kinds, or, 
if you pleaſe, degrees, of demonſtration (which yet is a ſubject, that I judge far more 


Vor. IV. conſiderable 
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5 | '* conſiderable than cultivated,) yet I muſt tell you, that as a moral certainty (ſuch as 
TO : we may attain about the fundamentals of religion) is enough in many caſes for a wiſe 
man, and even a philoſopher to acquieſce in; ſo that phyſical certainty, which is pre- 

' tended for the truths demonſtrated by naturaliſts, is, even where it is rightfully claimed, 
bur an inferior kind or degree of certainty, as moral certainty alſo is. For even phy- 
ſical demonſtrations can beget but a phyſical certainty, (that is, a certainty upon ſup- 
poſition, that the principles of phyſick be true,) not a metaphyſical certainty, (where- 
in it is abſolutely impoſſible, that the thing believed ſhould be other than true.) For 
inſtance, all the phyſical demonſtrations of the antients about the cauſes of particular 
phenomena of bodies ſuppoſe, that ex nibilo nibil fit; and this may readily be admitted 
in a phyſical ſenſe, becauſe, according to the courſe of nature, no body can be pro- 

4165 duced out of nothing, but ſpeaking univerſally it may be falſe, as Chriſtians generally, 

| 389 1855 and even the Carteſian naturaliſts, aſſerting the creation of the world, muſt believe, 

tt that, de facto, it is. And ſo whereas Epicurus does, I remember, prove, that a body 

14 | once dead cannot be made alive again, by reaſon of the diſſipation and diſperſion of 
the atoms, it was, when alive, compoſed of; though all men will allow this aſſertion 

- to be phyſically demonſtrable, yet the contrary may be .true, if God's omnipotence 
intervenes, as all the philoſophers, that acknowledge the authority of the New Teſta- 

U ment, where Lazarus and others are recorded to have been raiſed from the dead, muſt 

Wh believe, that it actually did appear, and even all unprejudiced reaſoners muſt allow it 
uy | to be poſſible, there being no contradiction implied in the nature of the thing. But 
now to affirm, that ſuch things, as are indeed contradictories, cannot be both true, or 
that fallum infectum reddi non poteſt, are metaphyſical truths, which cannot poſſibly be 

other than true, and conſequently beget a metaphyſical and abſolute certainty. And 

your maſter Carte/ius was fo ſenſible of a dependance of phyſical demonſtrations upon 
metaphyſical truths, that he would not allow any certainty not only to them, but even 
to geometrical demonſtrations, until he had evinced, that there is a God, and that he 
cannot deceive men, that make uſe of their faculties aright. 1 5 
To which I may add, that even in many things, that are looked upon as phyſical de- 
monſtrations, there is really but a moral certainty. For when, for inſtance, Des Cartes 
and other modern philoſophers, take upon them to demonſtrate, that there are divers 
comets, that are not meteors, becauſe they have a parallax leſſer than that of the moon, 
and are of ſuch a bigneſs, and ſome of them move in ſuch a line, &c. it is plain, that 
divers of theſe learned men had never the opportunity to obſerve a comet in their lives, 
but take theſe circumſtances upon the credit of thoſe aſtronomers, that had ſuch oppor- 
tunities. And though the inferences, as ſuch, may have a demonſtrable certainty; 
yet the premiſes they are drawn from having but an hiſtorical one, the preſumed phy- 
ſico- mathematical demonſtration can produce in a wary mind but a moral certainty, 
and not the greateſt neither of that kind, that is poſſible to be attained ; as he will not 
| ſcruple to acknowledge, that knows by experience, how much more difficult it is, 
than moſt men imagine, to make obſervations about ſuch nice ſubjects, with the exact- 
neſs, that is requiſite for the building of an udoubted theory upon them. And there 
are | know not how many things in phyſicks, that men preſume they believe upon phy; 
ſical and cogent arguments, wherein they really have but a moral aſſurance; which is a 
truth heeded by ſo few, that I have been invited to take the more particular notice of 
them in other papers, written purpoſely to ſhow the doubtfulneſs and incompleatneſs of 
natural philoſophy z of which diſcourſe, ſince you may command a ſight, I ſhall not 
ſcruple to refer you thither for the reaſons of my affirming here, that the moſt even of 
the modern virtuoſi are wont to fancy more of clearneſs and certainty in their phyſical 
theories, than a critical examiner will find, Only, that you may not look upon this 
| | as. 
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as a put off, rather than a reference, I will here touch upon a couple of ſubjects, 
which men are wont to believe to be, and which indeed ought to be, the moſt tho- 
roughly underſtood ; I mean the nature of body in general, and the nature of ſen- 

ſation. ö Re 
Aup for the firſt of theſe, ſince we can turn ourſelves no way, but we are every 
where environed, and inceſſantly touched by corporeal ſubſtances, one would think, 
that ſo familiar an object, that does ſo aſſiduouſly, and ſo many ways affect our ſenſes, 
and for the knowledge of which we need not enquire into the diſtinct nature of par- 
ticular bodies, nor the properties of any one of them, ſhould be very perfectly known 
unto us. And yet the notion of body in general, or what it is, that makes a thing to 
be a corporeal ſubſtance, and diſcriminates it from all other things, has been very hotly 
_ diſputed of, even among the modern philoſophers, & adbuc ſub judice lis eft, And 
though your favourite Des Cartes, in making the nature of a body to conſiſt in exten- 
ſion every way, has a notion of it, which it is more eaſy to find fault with, than to 
ſubſtitute a better; yet I fear, it will appear to be attended, not only with this incon- 
venience, that God cannot, within the compaſs of this world, wherein if any body 
vaniſh into nothing, the place .or ſpace left behind it, muſt have the three dimenſions, 
and fo be a true body, annihilate the leaſt particle of matter, at leaſt without, at the 
ſame-inſtant and place, creating as much (which agrees very ill with that neceſſary and 
continual dependance, which he aſſerts matter itſelf to have on God for its very being;) 
but with ſuch other inconveniences, that ſome friends of yours, otherwiſe very inclina- 
ble to the Carteſian philoſophy, know not how to acquieſce in it: and yet I need not 
tell you, how fundamental a notion the deviſer of it aſſerts it to be. Neither do ! ſee, 
| how this notion of a corporeal ſubſtance will any more than any of the formerly re- 
_ ceived definitions of it, extricate us out of the difficulties of that no leſs perplexed, 
than famous controverſy, de compe/itione continui. And though ſome ingenious men, 
who perhaps perceive better than others, how intricate it is, have of late endeavoured 
to ſhew, that men need not be ſolicitous to determine this controverſy, it not being 
rightly propoſed by the ſchool- men, that have ſtarted it; and though I perhaps think, 
that natural philoſophy may be daily advanced without the deciſion of it, becauſe there 
is a multitude of conſiderable things to be diſcovered and performed in nature, 
without ſo much as dreaming of this controverſy; yet ſtill, as I would propoſe the 
queſtion, the difficulties, till removed, will ſpread a thick night over the notion of 
body in general. For either a corporeal and extended ſubſtance is (either really or 
mentally) diviſible into parts endowed wich extenſion, and each of theſe parts is divi- 
ſible alſo in other corporeal parts, leſſer and leſſer, in inſinitum; or elſe this ſubdiviſion 
muſt ſtop ſomewhere, (for there is no mean between the two members of the diſtinc- 
tion;) and in either caſe the opinion pitched upon will be liable to thoſe inconveni- 
ences, not to ſay abſurdities, that are rationally urged againſt it by the maintainers of 
the oppoſite z the objections on both ſides being ſo ſtrong, that ſome of the more can- 
did, even of the. modern metaphylicians, after having tired themſelves and their 
readers with arguing Pro and Con, have confeſſed the objections on both ſides to be 
inſoluble. = hs | 

Bur though we do not clearly underſtand the nature of body in general; yet ſure 

we cannot but be perfectly acquainted with what paſſes within ourſelves in reference to 
the particular bodies we daily fee, and hear, and' ſmell, and taſte, and touch. But 
alas, though we know but little, ſave by the informations of our ſenſes; yet we know 
very little of the manner, by which our ſenſes inform us. And to avoid prolixity, I 
will at preſent ſuppoſe witli you, that the ingenious Des Cartes and his followers have 
given the faireſt account of ſenſation, that is yet extant. Now, according to him, a 
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man's body being but a well organized ſtatue, that, which is truly ealled ſenſation, is 
not performed by the organ, but by the mind, which perceives the motion produced 
in the organ; (for which reaſon he will not allow brutes to have ſenſe properly fo 
called;) fo that if you aſk a Carteſian, how it comes to paſs, that the foul of man, 
which he juſtly aſſerts to be an immaterial ſubſtance, comes to be wrought upon, and 
that in ſuch various manners, by thoſe external bodies, that are the objects of our 
ſenſes, he will tell you, that by their impreſſions on the ſenſories, they variouſly move 
the fibres or threads of the nerves, wherewith thoſe parts are endowed, and by which 
the motion is propagated to that little kernel in the brain, called by many writers the 
Conarion, where theſe differing motions being perceived by the there reſiding ſoul, be- 
come ſenſations, becauſe of the intimate union, and, as it were, permiſtien (as Car- 
teſius himſelf expreſſes it) of the ſoul with the body. 5 Ne | 
BuT now, Sir, give me leave to take notice, th 


at this union of an incorporeal, 
with a corporeal ſubſtance, (and that without a medium) is a thing fo unexampled in 
nature, and fo difficult to comprehend, that 1 ſamewhat queſtion, whether the pro- 
found ſecrets of theology, not to ſay the adorable myſtery itſelf of the incarnation, be 
more abſtruſe than this. For how can I conceive, that a ſubſtance purely immaterial, 
ſhould be united without a phyſical medium, (for in this-caſe there can be none,) with 
the body, which cannot poſſibly lay hold on it, and which it can pervade, and fly 
away from at pleaſure, as Des Cartes muſt confeſs the foul actually does in death. 
And it is almoſt as difficult to conceive, how any part of the body, without excepting 
RYE the animal ſpirits, or the Conarion, (far theſe are as truly corporeal, as other parts of 
| the human ſtatue,) can make impreſſions upon a ſubſtance perfectly incorporeal, and 
which is not immediately affected by the motions of any other parts, beſides the Genus 
Nervoſum. Nor is it a fmall difficulty to a mere naturaliſt (who, as ſuch, does not in 
phyſical matters take notice of revelations about angels,) to concerve, how a finite 
ſpirit can either move, or, which is much the ſame thing, regulate and determine the 
motion of a body. But that, which I would on this occaſion invite you to conſider, 
is,” that ſuppoſing the ſoul does in the brain perceive the differing motions communi- 
cated to the outward ſenſes ; yet this, however it may give ſome account of ſenſation 
in general, will not at all ſnew us a ſatisfactory reaſon of particular and diſtinct ſen- 
fations. - For if I demand, why, for inſtance, when I look upon a bell, that is ring- 
ing, ſuch a motion or impreſſion in the Conarion produces in the mind that peculiar 
fort of perception, ſeeing, and not hearing; and another motion, though coming from 
the ſame bell, at the ſame time, produces that quite differing ſort of perception, that 
we call ſound, but not viſion; what can be anſwered,” but that it was the good plea- 
ſure of the author of human nature to have it ſo? And if the queſtion be aſked about 
the differing objects of any one particular ſenſe; as, - why the great plenty of unper- 
turbed light, that is reflected from ſnow, milk, &c. does produce a ſenſation of whate- 
neſs, rather than redneſs or yellowneſs? or why the ſmell of caſtor, or aſſa fœtida, pro- 
duces in moſt perſons that, which they call a ſtink, rather than a perfume? (eſpecially 
ſince we know ſome hyſterical women, that think it not only a wholſome, but a pleaſ- 
ing ſmell.) And if alſo you further aſk, why melody and ſweet things do generally 
delight us? and diſcords and bitter things do generally diſpleaſe us? Nay, why a little 
more than enough of ſome objects, that produce pleaſure, will produce pain? (as may 
be exemplified in a cold hand, as it happens to he held out at a juſt, or at too near a 
diſcance from the fire :) if, I ſay, theſe, and a thouſand other queſtions of the like kind, 
be aſked, the anſwer will be but the general one, that is already given, that ſuch is the 
nature of man. For to ſay, that moderate motions are agreeable to the nature of the 
 lenſory they are excited in, but violent and diſorderly ones (as jarring ſounds, and 
—— - — ſcorching 
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ſcorching heat) do put it into too violent a motion for its texture; will by no means 
ſatisfy. For beſides that this anſwer gives no account of the variety of ſenſations of 
the ſame kind, as of differing colours, taſtes, &c. but reaches only to pleaſure and 
pain; even as to theſe, it will reach but a very little way; unleſs the givers of it can 
ſhow, how an immaterial ſubſtance ſhould be more harmed by the briſker motion of a 
body, than by the more languid. | 
Ap as you and your friend think, you may juſtly ſmile at the Ariſtotelians, for 
imagining, that they have given a tolerable account of the qualities of bodies, when 
they have told us, that they ſpring from certain ſubſtantial forms, though when they 


are aſked particular queſtions about theſe incomprehenſible forms, they do in effect but 


tell us in general, that they have ſuch and ſuch faculties, or effects, becauſe nature, or 
the author of nature, endowed them therewith z ſo, I hope, you will give me leave to 
think, that it may keep us from boaſting of the clearneſs and certainty of our knowledge, 
about the operations of ſenfible objects, whilſt, as the Ariſtotehans cannot particularly 
ſhow, how their qualities are produced, ſo we cannot particularly explicate, how they 
are perceived z the principal thing, that we can fay, being in ſubſtance this, that 
our ſenſations depend upon ſuch an union or permiſtion of the ſoul and body, as we can 
give no example of in all nature, nor no more diſtin& account of, than that it pleaſed 


God fo to couple them yy earch But I beg your pardon for having detained you ſo 


long upon one ſubject, though perhaps it will not prove time miſ-ſpent, if it have made 
you take notice, that in ſpight of the clearneſs and certainty, for which your friend fo 
much prefers phyſicks before theology, we are yet to ſeek, (I ſay yet, becauſe I know 
not what time may hereafter diſcover) both for the definition of a corporeal ſubſtance, 


and a ſatisfactory account of the manner of ſenſation : though without the true notion 


of a body we cannot underſtand, that object of phyſicks in general, and without 
knowing the nature of ſenſation, we cannot know that, from whence we derive almoſt 
all that we know of any body in particular. 5 LET Ha 
Ir after all this your friend ſhall ſay, that Des Cartes's account of body, and other 
things in phyſicks, being the beſt, that men can give, if they be not ſatisfactory, it 
muſt be imputed to human nature not to the Carteſian doctrine, I ſhall not ſtay to diſ- 
pute, how far the allegation is true; eſpecially ſince, though it be admitted, it will not 
prejudice my diſcourſe. For, whatſoever the cauſe of the imperfection of our know- 


kdge about phyſical matters be, that there is an imperfection in that knowledge is ma- 


nifeſt; and that ought to be enough to keep us from being puffed up by ſuch an imper- 
fect knowledge, and from undervaluing upon its account the ſtudy of thoſe myſteries 
of divinity, which, by reafon of the nobleneſs and remoteneſs of the objects, may 
much better than the nature of corporeal things, (which we ſee, and feel, and conti- 
nually converſe with,) have their obſcurity attributed to the weakneſs of our human 


_ underſtandings. And if it be a neceſſary imperfection of human nature, that, whilſt 


we remain in this mortal condition, the ſoul being confined to the dark priſon of the 
body, is capable (as even Ariſtotle ſome where confeſſes) but of a dim knowledge; fo 
much the greater value we ought to have for Chriſtian religion, ſince, by its means 
(and by no other without it) we may attain a condition, wherein, as our nature will 
otherwiſe be highly bleſſed and advanced; ſo our faculties will be elevated and en- 
larged, and probably made thereby capable of attaining degrees and kinds of know- 
ledge, to which we are here but ſtrangers. In favour of which I will not urge the 
received opinion of divines, that before the fall (which yet is a leſs noble condition than 
is reſerved for us in heaven,) Adam's knowledge was ſuch, that he was able at firſt 
ſight of them, to give each of the beaſts a name expreſſive of its nature; becauſe that, 
in ſpight of ſome {kill (which my curioſity for divinity, not philoſophy, gave me) 

. | | in 
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4.6 The EXC ELLEN V 
in the holy tongue, I could never find, that the Hebrew names of animals, mentioned 
in the beginning of Genef/is, argued a (much) clearer inſight into their natures, than did 
the names of the ſame or ſome other animals in Greek, or other languages: wherefore, 
as I faid, I will not urge Adam's knowledge in paradife for that of the ſaints in heaven, 
though the notice he took of Eve at his firſt ſeeing of her, (if it were not conveyed to 
him by ſecret revelation) may be far more probably urged, than his naming of the 
beaſts : but I will rather mind you, that the proto-martyr's ſight was ſtrengthened fo, as 
AQs vii. 56. to ſee the heavens opened, and Jeſus ſtanding at the right hand of God;“ and when 
2 Kings vi. the prophet had prayed, that his ſervant's eyes might be opened, he immediately ſaw the 
OTE mountain, where they were, all covered with chariots and horſemen, which, though 
mentioned to be of fire, were altogether inviſible to him before. To which, as a higher 
argument, [I ſhall only add a couple of paſſages of ſcripture, which ſeem to allow us 
even vaſt expectations as to the knowledge our glorified nature may be advanced to, 
x Cor, xii. The one is that, which St. Paul ſays to the Corinibians, for now we ſee through a 
e Qarkly, but then face to face: now I know in part, but then ſhall I know even as alſo 
« ] am known.” And the other, where Chriſt's favourite-diſciple tells believers, 
J ch. iii, 2. 6 Beloved, now we are the ſons of God, and it doth not yet appear what we ſhall be; 
e but we know, that when he ſhall appear, we ſhall be like him for we ſhall ſee him 

8 RE 18.” 3 EE . 1585 e 5 
War has hitherto been diſcourſed, contains the firſt conſideration, that I told you 
might be propoſed about the certainty aſcribed to the knowledge we are ſaid to have of 
natural things; but this is not all I have to repreſent to you on this ſubject. For I 
conſider further, that it is not only by the certainty we have of them, that the know- 
ledge of things is endeared to us, but alſo by the worthineſs of the object, the number 
of thoſe, that are unacquainted with it, the remoteneſs of it from common apprehen- 
ſions, the difficulty of acquiring it without peculiar advantages, the uſefulneſs of it 
when attained, and other particulars, which it is not here neceſſary to enumerate. I 
perſume, you doubt not but your friend does very much prefer the knowledge he has 
of the myſteries of nature (at many of which we have as yet but ingenious conjectures) 
to the knowledge of one, that underſtands the elements of arithmetick, though he be 
demonſtratively ſure of the truth of moſt of his rules and operations. And queſtion- 
leſs Copernicus received a much higher ſatisfaction in his notion about the ſtability of 
the ſun, and the motion of the earth, though it were not ſo clear, but that Tycho, 
Ricciolus, and other eminent aſtronomers have rejected it, than in the knowledge of 
divers of the theorems about the ſphere that have been demonſtrated by Euclid, Theo- 
doſius, and other geometricans. Our diſcovering, that ſome comets are not, as the 
ſchools would have them, ſublunary meteors, bur celeſtial bodies, and the conjectural 
theory, which is all, that hitherto we have been able to attain of them, do much bet- 

ter pleaſe both your friend, and you, and me, than the more certain knowledge «we 
have of the time of the riſing and ſetting of the fixed ſtars. And the eſtimates we can 
make, by the help of parallaxes, of the heights of thoſe comets, and of ſome of the 
planets, though they are uncertain enough, (as may appear by the vaſtly different di- 
| ſtances, that are aſſigned to thoſe bodies by eminent aſtronomers ;) yet theſe uncertain, 
meaſures of ſuch elevated and celeſtial lights do far more pleaſe us, than that we can 
by the help of a geometrical quadrant, or ſome ſuch inſtrument, take with far grea- 
ter certainty the height of a tower or a ſteeple. And ſo a mathematician, when he 
probably conjectures at the compaſs of the terreſtrial globe, and divides, though bur 
unaccurately, its ſurface, firſt, into proportions of ſea and land, and then into region3 
of ſuch extents and bounds, and, ia a word, ſkilſully plays the coſmographer ; thinks 
him. elf much more nobly and pleaſantly employed, than when, being reduced to play 
2 the 
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Of TrroLosy, 47 
the ſurveyor, he does, with far more certainty, meaſure how many acres a field con- 
tains, and ſet out, with what hedges and ditches it is bounded. Now, that the know- 
ledge of God, and of thoſe myſteries of theology, that are ignored by far the greateſt 
part of mankind, has more ſublime and excellent objects, and is unattained to by much 
the greateſt part even of learned men, and nevertheleſs is of unvaluable importance, 
and of no leſs advantage towards the purifying and improving of us here, and the 
making us perfect and happy hereafter, the paſt diſcourſe has very much miſcarried, 
if it have not evinced. Wherefore, as to be admitted into the privy-council of ſome 
great monarch, and thereby be enabled to give a probable gueſs at thoſe thoughts and 
deſigns of his, that govern kingdoms, and make the fates of nations, is judged pre- 
ferable to that clearer knowledge, that a notary can have of the dying thoughts and in- 
tentions of an ordinary perſon, whoſe will he makes: and as the knowledge of a ſkil- 
ful phyſician, whoſe art is yet conjectural, is preferable, to that of a eutler, that makes 
his diſſecting knives, though this man can more certainly perform what he deſigns in 
his own profeſſion, than the phyſician can in his : and (in fine) as the ſkill of a jew- 
eller, that is converſant about diamonds, rubies, ſapphires, and ſome other ſorts of 
ſmall ſtones, which being, for the moſt part brought us out of the Indies, we muſt 
take many things about them upon report, is, becauſe of the nobleneſs of the object, 
preferred to that of a maſon, that deals in whole quarries of common ſtones, and may 
be ſure upon his own experience of divers things concerning them, which as to jewels 
we are allowed to know but upon tradition: ſo a more dim and imperfect knowledge 
of God, and the myſteries of religion, may be more deſireable, and upon that account 
more delightful, than a clearer knowledge of thoſe inferior truths, that phyſicks ate 
wont to teach, „„ e 3 . 
I muſt now mention oe particular more, which may well be added to thoſe, that 
peculiarly endear phy ſicks to the divine, that is ſtudious of them. For as he contem- 
plates the works of nature not barely for themſelves, but to be the better qualified and 
excited to admire and praiſe the author of nature; ſo his contemplations are delighrful 

to him, not barely as they afford a pleaſing exerciſe to his reaſon, but as they procure 

him a more welcome approbation from his conſcience, theſe diſtinct ſatisfactions being 

not at all inconſiſtent. And queſtionleſs, though Eſau did at length miſs of his aim, 

yet, while he was hunting veniſon for the good old patriarch, that deſired it of him, 

beſides the pleaſure he was uſed to take in purſuing the deer he chaſed, he took a great 
one, in conſidering, that now he hunted to pleaſe his father, and in order to obtain of Gea. . 

him an ineſtimable bleſſing. So, when David employed his ſkilful hand and voice, 

in praiſing God with vocal and inſtrumental muſick, he received in one act a double 
ſatisfaction, by exerciſing his ſkill and his devotion; and was no leſs pleaſed with thoſe 

melodious ſounds, as they were hymns, than as they were ſongs. And this example 

prompts me to add, that as the devout ſtudent of nature we were ſpeaking of, does in- 
tentionally refer the knowledge he ſeeks of the creatures to the glory of the creator; ſo 

in his diſcoveries, that, which moſt contents him, is, that the wonders he obſerves in 
nature, heighten that admiration he would fain raiſe to a leſs diſproportion to the wiſ- 

dom of God; and furniſh him with a nobler holoc uſt for thoſe ſacrifices of praiſe, he 

is juſtly ambitious to offer up to the deity. And as there is no doubt to be made, but 
that, when David invented (as the ſcripture intimates, that he did) new inſtruments, . 
of muſick, there was nothing in that invention, that pleaſed him ſo much, as that has 

they could aſſiſt him to praiſe God the more melodiouſly ; ſo the pious ſtudent of na- 

ture finds nothing more welcome in the diſcoveries he makes of her wonders, than the 

riſes and helps they may afford him, the more worthily to celebrate and glorify the 

divine attributes adumbrated in the creatures. And as a huntſman, or a fowler, if. he 
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meets with ſome ſtrange bird or beaſt, or other natural rarity, thinks himſelf much 

the more fortunate, if it happen to be near the court, where he may have the king to 

| preſent it to, than if he were to keep it but for himſelf, or ſome of his companions ; 
ſo our devout naturaliſt has his diſcoveries of nature's wonders endeared to him, by 

having the deity to preſent them to, in the veneration they excite in the finder, and 

which they enable him to engage others to join in. 5 


s n e r 1 


Ur I confeſs, Sir, I much fear, that that, which makes your friend have ſuch 
detracting thoughts of theology, is a certain ſecret pride, grounded upon a con- 
ceit, that the attainments of natural philoſophers are of ſo noble a kind, and argue 
ſo tranſcendent an excellency of parts in the attainer, that he may juftly undervalue 
all other learning, without excepting theology itſelf. 
Tov will not, I ſuppoſe, ex 5% that a perfon, who has written ſo much in the 
praiſe of phyſicks, and laboured fo much for a little ſkill in it, ſhould now here en- 
deavour to deprectate that fo uſeful part of philoſophy. But 1 do not conceive, that 
it will be at all injurious to it, to prefer the knowledge of ſupernatural to that of mere 
natural things, and to think, that the truths, which God indiſcriminately expoſes to 
the whole race of mankind, and to the bad, as well as to the good, are inferior to 
thoſe myſterious ones, whoſe diſcloſure he reckons among his peculiar favours, and 
whoſe contemplation employs the curioſity, and, in ſome points, exacts the wonder of 
the very angels. That I may therefore repreſs a little the overweaning opinion your 
friend has of his phyſical attainments, give me leave to repreſent a few particulars 
conducive to that purpoſe. 1 JJV 
Axv firſt, as for the nobleneſs of the truths taught by theology and phy ſicks, thoſe 
of the former ſort have manifeſtly the advantage, being not only converſant about far 
nobler objects, but diſcovering things, that human reaſon of itſelf can by no means 
reach unto; as has been ſufficiently declared in the foregoing part of this letter. 
Nxxr we may confider, that, whatever may be ſaid to excuſe pride (if there were 
any) in Moſchus the Phoenician, who is affirmed to have firſt invented the atomical 
hypotheſis, and in Democritus and Leucippas, (for Epicurus ſcarce deſerves to be named 
_ with them) that highly advanced that philoſophy; and in Monſieur Des Cartes, who 
either improved, or at leaſt much innovated the corpuſcularian hypotheſis : whatever, 
I ſay, may be alledged on the behalf of theſe mens pride; I fee no great reaſon, why 
it ſhould be allowed in fuch as your friend; who, though ingenious men, are neither 
inventors, nor eminent promoters of the philofophy they would be admired for, but 
content themſelves to learn what others have taught, or, at leaſt, to make ſome little 
further application of the principles, that others have eſtabliſhed, and the diſcoveries 
they have made. And whereas your friend is not a little proud of being able to con- 
fute ſeveral errors of Ariſtotle, and the ancients, it were not amiſs if he conſidered, 
that many of the chief truths, that overthrow thoſe errors, were the productions of 
rime and chance, and not of his daring ratiocinations : for there needs no great wit to 
diſprove thoſe, that maintain the uninhabitablenefs of the torrid zone, or deny the 
anripodes, fince navigators have found many parts of the former well peopled, and 
failing round the earth, have found men living in countries diametrically oppoſite to 
ours. Nor will it warrant a man's pride, that he believes not the moon to be the only 
planet, that ſhines with a borrowed light, or the galaxy to be a meteor ; ſince that now 
the teleſcope ſhews us, that Venus has her full and wain like the moon, and that the 
— hots Bae — kh — milky 
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milky way is made up of a vaſt multitude of little ſtars, inconſpicuous to the naked 
eye. And indeed of thoſe other diſcoveries, that overthrow the aſtronomy of the 
ancients, and much of their philoſophy about the celeſtial bodies, few or none have any 
cauſe to boaſt, but the excellent Galileus, who pretends tohave been the inventor of the 
teleſcope: for that inſtrument once diſcovered, to be able to reject the ſeptenary num- 
ber of the planets, by the detection of the four Satellites of Jupiter, or talk of tlie 
mountains and valleys in the moon, requires not much more excellency in your friend, 

than it would to deſcry in a ſhip, where the naked eye could diſcern but the body of 
the veſſel (to diſcry, I ſay) by the help of a proſpective glaſs, the maſts, and fails, and 
deck, and perceive a boat towed at her ſtern: though indeed, Galileo himſelf had no 
great cauſe to boaſt of the invention, though we are much obliged to him for the im- 
provement of the teleſcope, ſince no leſs a maſter of dioptricks than Des Cartes, does 
acknowledge with other writers, that perſpeCtive-glaſſes were not firſt found out 
by mathematicians or philoſophers, but caſually by one Metius, a Dutch ſpectacle ma- 
ker. On which occaſion I ſhall mind you, that to hide pride from man, divers others 
of the chief diſcoveries, that have been made in phyſicks, have been the productions, 
not of philoſophy, but chance, by which gun-power, glaſs, and, for aught we know, 
the verticity of the load-ſtone, (to which we owe both the [ndies) came to be found in 
theſe later ages; as (more recently) the milky veſſels of the myſentery, the new recep- 
tacle of the chyle, and that other fort of veſſels, which moſt men call the Iymph=- - 
ducts, were lighted on but by chance, according to the ingenuous confeſſion of the 
_ diſcoverers themſelves. . e | 5 

We may further conſider, that thoſe very things, which are juſtly alledged in the 
praiſe of the corpuſcularian philoſophy itſelf, ought to leſſen the pride of thoſe, that 
but make uſe of it. For that hypotheſis, ſuppoſing the whole univerſe (the ſoul of 

man excepted) to be but a great Automaton, or ſelf. moving engine, wherein all things 
are performed by the bare motion (or reſt) the ſize, the ſhape, and the ſituation, or 
texture of the parts of the univerlal matter it conſiſts of; all the phenomena reſult from 
thoſe few principles, ſingle or combined, (as the ſeveral tunes or chimes, that are rung 
on five bells,) and theſe fertile principles being already eſtabliſhed by the inventors and 
promoters of the particularian hypotheſis; all that ſuch perſons, as your friend, are 
wont farther to do, is but to inveſtigate, or gueſs by what kind of motions the three 
or four other principles are varied. So that the world being but, as it were, a great 
piece of clock-work, the naturaliſt, as ſuch, is but a mechanician ; however the parts 
of the engine, he conſiders, be ſome of them much larger, and ſome of them much 
minuter, than thoſe of clocks or watches. And for an ordinary naturaliſt to deſpiſe 
thoſe, that ſtudy the myſteries of religion, as much inferior to phyſical truths, is no 
leſs unreaſonable, than it were for a watchmaker, becauſe he underſtands his own trade, 
to deſpiſe privy-counſellors, who are acquainted with the ſecrets of monarchs, and my- 
ſteries of ſtate ; or than it were for a ſhip-carpenter, becauſe he underſtands more of 
fabrick of the veſſel, to deſpiſe the admiral, that is acquainted with the ſecret deſigns 
of the prince, and employed about his moſt important affairs. : RY 8 
IA great reſtorer of phyſicks, the illuſtrious Verulam, who has traced out a moſt 
uſeful way to make diſcoveries in the intellectual globe, as he calls it, confeſſes, that 
his work was (to ſpeak in his own terms) parins remporis potius quam ingenii. And 
though I am not of his opinion, where he ſays in another place, that his way of phi- 
loſophizing does exequare ingenia; yet I am apt to think, that the fertile principles of 
the mechanical philoſophy being once ſettled, the methods of enquiring and experi- 
menting being found out, and the phyſico- mechanical inſtruments of working on na- 
ture's and art's productions being happily invented, the making of ſeveral leſſer im- 
Vor. IV. | pPlrovements, 
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The EXcELLENCY 
provements, eſpecially by rectifying of ſome almoſt obvious of ſupine errors of the 
ſchools, by the aſſiſtance of ' ſuch facilitating helps, may fall to the lot of perſons nor 
endowed with any extraordinary ſagacity, or accuteneſs of parts. And though” the 
inveſtigation, and clear eſtabliſhment of the true principles of philoſophy, and the 
deviſing the inſtruments of knowledge, be things, that may be allowed to be the pro- 
per work of ſublimer wits; yet, if a man be furniſhed with ſuch aſſiſtances, it is not 
every diſcourſe, that he makes, or thing, which he does by the help of them, that is 
difficult enough to raiſe him to that illuſtrious rank. And indeed, divers of the vul- 
gar errors, as well as of ſcholars as other men, being mainly grounded upon the mere 
and often miſtaken authority of Ariſtotle, and perhaps ſome frivolous reaſons of his 
ſcholaſtic interpreters of ſuch precarious ' and ungrounded things, that to ruin them, 
does oftentimes require more of boldneſs than ſkill; it may perhaps be ſaid of your 
friend, in relation to his philoſophical ſueceſſes againſt ſuch vulgar errors, as I am ſpeak- 


ing of, what a Roman faid of Alexander's triumph over the effemĩinate Aſiaticks, Quod 


nibil aliud quam bene auſus /it vana contemnere. And in ſome caſes it happens that, when 
once a grand truth, or a happy way of experimenting has been found, divers phæno- 
mena of nature, that had been left unexplained, or were left mis-explained by the 
ſchools, did, in my opinion, require a far leſs ſtraining exercife of the mind to unrid- 
dle and explain them, than muſt have been requiſite to diſpel the darkneſs, that atten- 
ded divers theological truths, that are now cleared up, and perhaps than I have myſelf, 
now and then, employed in ſome of thoſe attempts, to illuſtrate theological matters, 
that you may have met in ſome papers, that I have preſumed to write on ſuch ſubjects. 
And indeed the improvements, that fuch virtuoſi, as your friend, are wont to make 


of the fertile theorems and hints, that have been preſented them by the founders, or 


prime benefactors of true natural philoſophy, are ſo poor and lender, and do ſo much 


oftener proceed from induſtry and chance, than they argue a tranſcendent ſagacity, or 5 


a ſublimity of reaſon, that, though ſuch perſons may have cauſe enough to be delighted 
with what they have done, yet they have none to be proud of it; and their perfor- 


mances may deſerve our thanks, and perhaps ſome of our praiſe, but reach not ſo high, 


as to merit our admiration; which is to be reſerved for thoſe, that have been either 
framers, or grand promoters, of true and comprehenſive hypotheſis, or (elſe) the 
authors of other noble and uſeful diſcoveries, many ways applicable. 
IT will not perhaps be improper to add on this occaſion, that, as our knowledge is 
not very deep, not reaching, with any eertainty to the bottom of things, nor pene- 
trating to their intimate or innermoſt natures ; fo its extent is not very large, not being 
able to give us, with any clearneſs and particularity, an account of the celeſtial and 


deeply ſubterraneal parts of the world, of which all the others make but a very ſmall 


(not to ſay contemptible) portion. 1 | 

For, as to the very globe, that we inhabit, not to mention, how many plants, ani- 
mals, and minerals, we are as yet wholly ignorant of, and how many others we are but 
flenderly acquainted with; I conſider, that the objects, about which our experiments 
and enquiries are converſant, do all belong to the ſuperficial parts of the terreſtrial 


globe, of which the earth, known to us, ſeems to be but as it were the cruſt or 
ſcurf. But what the internal part of this globe is made up of, is no leſs diſputable, 


than of what ſubſtance the remoteſt ſtars we can deſery, conſiſt : for even among the 
modern philoſophers ſome think, the internal portion of the earth to be pure and ele- 
mentary earth, which, ſay they, muſt be found there, or no where. Others imagine 
it to be fiery, and the receptacle, either of natural or helliſh flames. Others will have 


the body of the terreſtrial globe to be a great and ſolid magnet. And the Carteſians 


on the other fide, (though they all admit ſtore of ſubterraneal loadſtones) teach, that 


the 
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ſame globe was once a fixed ſtar, and that, though it have ſince degenerated into a 
planet, yet the internal part of it is ſtill of the ſame nature, that it was before; the 
change it has received proceeding only from having had its out ward parts quite cover- 
ed over with thick ſpots (like thoſe to be often obſerved about the ſun,) by whoſe 
condenſation the firm earth we inhabit was formed. And the miſchief is, that each of 
theſe jarring opinions is almoſt as difficult to be demonſtratively proved falſe as true. 


For, whereas to the centre of the earth there is, according to the modeſteſt account of 


our late coſmographers, above three thouſand and five hundred miles; my enquiries 
among navigators and miners have not yet ſatisfied me, that men's curioſity has 
actually reached above one mile or two at moſt downwards, (and that not in above 
three or four places) either into the earth or into the ſea. So that as yet our experience 
has ſcarce grated any thing deep upon the huſk, if I may ſo ſpeak, without at all 
reaching the kernal of the terraqueous globe. ETON 7 8 0 . 
Axp alas! what is this globe of ours, of which itſelf we know ſo little, in com- 
ariſon of thoſe vaſt and luminous globes, that we call the fixed ſtars, of which we 
1 leſs? For, though former aſtronomers have been pleaſed to give us, with 
a ſeeming accurateneſs, their diſtances and bigneſſes, as if they had had certain ways 
of meaſuring them; yet later and better mathematicians will, I know, allow me to 
doubt of what thoſe have delivered. For ſince it is confeſſed, that we can obſerve no 
parallax in the fixed ſtars, nor perhaps in the higheſt planets, men muſt be yet to 
{eek for a method to meaſure the diſtance of thoſe bodies. And not only the Coperni- 
cans make it to be I know not how many hundred thouſands of miles greater than the 
Prolomeans, and very much greater than even Tycho ; but Ricciolus himſelf, though a 


great Anti-Copernican, makes the diſtance of the fixed ftars vaſtly greater, than not 


only Tycho, but, if I miſ-remember not, than ſome of the Copernicans themſelves. 
Nor do I wonder at theſe ſo great diſcrepances, (though ſome amount, perhaps, to 
ſome millions of miles) when I conſider, that aſtronomers do not meaſure the diſtance 
of the fixed ſtars by their inſtruments, but accommodate it to their particular hypo- 
theſis. And by this uncertainty of the remoteneſs of the fixed ſtars you will eaſily 
gather, that we are not very ſure of their bulk, no not ſo mak as in reference to one 
another; ſince it remains doubtful, whether the differing 


- or partly from one of thoſe cauſes, and partly from the other. _ 

Bur it is not my deſign to take notice of thoſe things, which the famous diſputes 
among the modern aſtronomers manifeſt to be dubious. For I confider, that there 
are divers things relating to the ſtars, which are ſo remote from our knowledge, that 
the cauſes of them are not ſo much as difputed of, or enquired into, ſuch as may be 
among others, why the number of the ſtars is neither greater nor leſſer than it is? why 
ſo many of thoſe celeſtial lights are ſo placed, as not to be viſible to our naked eyes, 
nor even when they are helped by ordinary teleſcopes? (which extraordinary good ones 

have aſſured me of.) Why among the familiarly viſible ſtars, there are ſo many in 
ſome parts of the ſky, and ſo few in others? why their ſizes are ſo differing, and yet 
not more differing? why they are not more orderly placed, ſo as to make up conſtella- 
tions of regular or handſome figures (of which the triangle is, perhaps, the ſingle ex- 
ample) but ſeem to be ſcattered in the ſæy as it were by chance, and have as confuſed 
configurations, as the drops, that fall upon one's hat in a ſhower of rain? To which 


divers other queſtions might be added, as about the ſtars, ſo about the interſtellar part 


of heaven, which ſeveral of the modern Epicureans would have to be empty, ſave 
where the beams of light (and perhaps ſome other celeſtial efluvia) paſs through it; 
and the Carteſians, on the contrary, think to be full of an æthereal matter, which 


H 2 | ſome, 


| ſizes, they appear to us to 
be of, proceed from a real inequality of bulk, or only from an inequality of diſtance, 
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ſome, that are otherwiſe favourers of their philoſophy, confeſs they are reduced to take 
up but as an hypotheſis. So that our knowledge is much ſhort of what many think, 
not only if it be conſidered intenſively, but extenſively, (as a ſchool- man would expreſs 
it.) For there being ſo great a diſproportion between the heavens and the earth, that 
ſome moderns think the earth to be little better than a point in compariſon even of the 
orb of the ſun; and the Carteſians, with other Copernicans, think the great orb itſelf, 


(which is equal to what the Ptolomeans called the ſun's orb) to be but a point in reſpect 


of the firmament; and all our aſtronomers agree, that, at leaſt, the earth is but a phy- 
ſical point in compariſon of the ſtarry heaven: of how little extent muſt our know- 
ledge be, which leaves us ignorant of ſo many things, touching the valt bodies, that 
are above us, and penetrates fo little a way even into the earth, that is beneath us, that 
it ſeems confined to but a ſmall ſhare of the ſuperficial part of a phyſical point! of 
which conſideration the natural reſult will be, that, though -what we call our know- 
ledge, may be allowed to paſs for a high gratification to our minds, it ought not to 
puff them up; and what we know of the ſyſtem, and the nature of things corporeal, 
is not ſo perfect and ſatis factory, as to juſtify our deſpiſing the diſcoveries of ſpiritual 


things. . 


Ox E of the former parts of this letter may furniſh me with one thing more, to 
evince the excellencies and prerogatives of the knowledge of the myſteries of religion; 
and that one thing is ſuch, that I hope I ſhall need to add nothing more, becauſe it is 
not poſſible to add any thing higher; and that is, that the pre-eminence above other 
knowledge adjudged to that of divine truths by a judge above all exception, and above 
all compariſon, namely, by God thimſelf. ED Fes +. e DOE TRL; 

Tris having been but lately ſhown, I ſhall not now repeat it, but rather apply 
what hath been there evinced, by repreſenting, that if he, who determines in favour 
of divine truths, were ſuch an one, as was leſs acquainted, than our over-weening na- 
turaliſts, with the ſecrets of their idolized phyſicks; or if he were, though an intelli- 
gent, yet (like an angel) a bare contemplator of what we call the works of nature, 
without having any intereſt in their productions, your friend's not acquieſcing in his 
eſtimate of things might have, though not a fair excuſe, yet a ſtronger temptation. + 

Bur when he, by whoſe direction we prefer the higher truths revealed in the ſcrip- 


ture, before thoſe, which reaſon alone teaches us, concerning thoſe comparatively mean 


ſubjects, things corporeal, is the ſame God, that not only underſtands the whole univerſe, 


and all its parts, far more perfectly, than a watch-maker can underſtand one of his 


own watches, (in which he can give an account only of the contrivance, and not of 
the cauſe of the ſpring, nor the nature of the gold, ſteel, and other bodies his watch 
conſiſts of,) but did make both this great Automaton, the world, and man in it: we 
have no colour to imagine, that he ſhould either be ignorant of, or injurioufly diſ- 
parage his own workmanfhip, or impoſe upon his favourite creature, man, in directin 

him what fort of knowledge he ought moſt to covet and prize. So that ſince it is he, 


who framed the world, and all thoſe things in it we moſt admire, that would have us 


prefer the knowledge he has vouchſafed us in his word, before that, which he has al- 
lowed us of his works; ſure it is very unreaſonable and unkind, to- make the excel- 
lencies of the workmanſkip a diſparagement to the author, and the effects of his viſ- 
dom a motive againſt acquieſcing in the deciſions of his judgment; as if, becauſe he 
is to be admired for his viſible productions, he were not to be believed, when he tells 
us, that there are diſcoveries, that contain truths more valuable than thoſe, which re- 


late bus to the objects, that he has expoſed to all men's eyes. 


SECTION 
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Y DOUBT, I ſhould be guilty of a moſt important omiſſion, if I ſhould here for- 
1 get to conſider one thing, which 1 fear has a main ſtroke in the partiality your 
friend expreſſeth in his preference of phyſicks to theology; and that is, that he ſuppoſes 
he ſhall, by the former, acquire a fame, both more certain and more durable, than 
can be hoped for from the latter. VVV 11 27 8 
Ap I acknowledge, not only with readineſs, but with ſomewhat of gratulation of 
the felicity of this age, that there is ſcarce any ſort of knowledge more in requeſt, 
than that which natural philoſophy pretends to teach ; and that among the awakened 
and inquiſitive part of mankind, as much reputation and eſteem may be gained by an 
inſight into the ſecrets of nature, as by being entruſted with thoſe of princes, or dig- 
nified with the ſplendideſt marks of their favour. e tot . 
Bur though I readily confeſs thus much, and though perhaps I may be thought to 
have had, I know not by what fate, as great a ſhare of that perfumed ſmoak, applauſe, 
as (at leaſt) ſome of thoſe, which among the writers, that are now alive, your friend 
ſeems moſt to envy for it; yet I ſhall not ſcruple to tell you, partly from obſervation 
of what has happened to others, and partly too upon ſome little experience of my own, 
that neither is it ſo eaſy, as your friend ſeems to believe it, to get by the ſtudy of nature 
a {ure and laſting reputation, neither ought the expectation of it, in reaſon, make men 
undervalue the ſtudy of divinity.: Nor would it here avail to object (by way of pre- 
vention) that the difficulties and impediments of acquiring and ſecuging reputation lie 
as well in the way of divines as philoſophers, ſince this objection has been already con- 
ſidered at the beginning of this ſecond part of our preſent tract. Beſides that the pro- 
oreſs of our diſcourſe will ſhew, that the naturaliſt, aſpiring to fame, is liable to ſome 
inconveniences, which are either not at all, or not near equally incident to the divine. 
Wherefore, without ſtaying to take any further notice of this preventive allegation, I 
ſhall proceed to make good the firſt part of the aſſertion, that preceded it; which that 
I may the more fully do, give me leave (after having premiſed, that a man muſt ei- 
ther be a writer, or forbear to print what he knows;) to propoſe to you the following 
conſiderations. „„ 8 55 
Anp firſt, if your Phy/eophilus ſhould think to ſecure a great reputation, by for- 
bearing to couch any of his thoughts or experiments in writing, he may thereby find 
himſelf not a little miſtaken. For if once he have gained a repute (upon what ac- | 
count ſoever) of knowing ſome things, that may be uſeful to others, or of which 
ſtudious men are wont to be very deſirous, he will not avoid the viſits and queſtions 
of the curious. Or, if he ſhould affect a ſolitude, and be content to hide himſelf, that 
he may hide the things he knows; yet he will not eſcape the ſolicitations, that will be 
made him by letters. And if theſe ways of tempting him to diſcloſe himſeif, prevail 
not at all with him to do ſo, he will provoke the perſons, that have employed them; 
who finding themſelves diſobliged, by being defeated of their deſires, if not alſo their 
expectations, will for the moſt part endeavour to revenge themſelves on him, by giving 
him the character of an uncourteous and ill- natured perſon ; and will endeavour, per- 
haps, ſucceſsfully enough, to decry his parts, by ſuggeſting, that his affected conceal- 
ments proceed but from a conſcientiouſneſs, that the things he is preſumed to poſſeſs, 
are but ſuch, as, if they ſhould begin to be known, would ceaſe to be valued. 
You will ſay (perchance,) that ſo much reſervedneſs is a fault: nor ſhall I diſpute it 
with you, whether it be or not; but if he be open and communicative in diſcourſe to 


thoſe 


54 


to be publickly diſcourſed of, without being propoſed by himſelf, or ſome friend well 


Bacon, and Trithemius, and Paracelſus, who, for their times, were knowing, as well as | 
famous men, had ſuch feats aſcribed to them, as by appearing fabulous to moſt of the 
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thoſe ſtrangers, that come to pump him, ſuch is the diſingenuous temper of too 
many, that he will be in great danger of having his notions or experiments arrogated 
by thoſe, to whom he imparts them, or at leaft, by others, to whom thoſe may 


(though perchance defignleſsly) happen to diſcourſe of them. And then, if either 


Phyſeophilus, or any of his friends, that know him to be author of what is thus uſurped, 
ſhould mention him as ſuch, the uſurpers and their friends would preſently become his 
enemies; and, to ſecure their own reputation, will be ſolicitous to leſſen and blemiſh 
his. And if you ſhould now tell me, that your friend might here take a middle way, 


as that, which in moſt caſes is thought to be the beſt, by diſcourſing at ſuch a rate of 


his diſcoveries, as may ſomewhat gratify thoſe, that have a curiolity to learn them, 


and yet not ſpeak ſo clearly, as to diveſt himſelf of his propriety in them; I ſhould 


reply, that neither is this expedient a ſure one, nor free from inconveniencies. For 
moſt men are fo ſelf-opiniated, that they will eaſily believe themſelves maſters of 
things, if they do but half underſtand them. And however, though the perſons, to 
whom the diſcourſe was immediately made, ſhould not have too great an opinion of 
themſelves, no more than too great a ſagacity ; yet they may eaſily, by repeating what 
they heard and obſerved, give ſome more piercing wit a hint ſufficient to enable him to 
make out the whole notion, or the diſcovery, which he will then without ſcruple, and 
without almoſt any poſſibility of being diſproved, aſſume for his own. But if it hap- 
pen, (as it often will in extemporaneous diſcourſe) that a philoſopher be not rightly un- 
derſtood, either becauſe he has not the leiſure, no more than a deſign, to explain him- 
felf fully, or becauſe the perſons he converſes with, bring not a competent capacity and 
attention; he then runs a greater danger than before. For the vanity moſt men take in 

being known to have converſed with eminent philoſophers, makes them very forward to 
repeat what they keard ſuch a famous wit fay; and oftentimes being ſecure of not be- 
ing contradicted, ignorantly to miſ-recite it, or wittingly to wreſt it in favour of the 
opinion they would countenance by it. So that, whereas by the formerly mentioned 


frankneſs of diſcourſe, he is only in danger to have the truths he diſcovered arrogated 
by others, this reſervedneſs expoſes him to have opinions and errors, that he never 


dreamed of, fathered on him. And when a man's opinions, or diſcoveries, come once 


inſtructed by him, he knows not what errors or extravagancies may be imputed to him 
(and that without a moral poſſibility left to moſt men to diſcern them,) by the miſtake 
of the weak, or the diſingenuity of the partial, or the artifices of the malicious. And 
even the greatneſs of a man's reputatioh does fometimes give ſuch countenance to vain 
reports and ſurmiſes, as by degrees to ſhake, if not ruin it. As we ſee, that Frier 


judicious, have tem 
them, were ſo too. 5 | 
Tusk are ſome of the inconveniencies, that a naturaliſt may be liable to, if he 
forbear the communicating of his thoughts and diſcoveries himſelf : but if Phyſeophilus 
ſhould, to ſhun theſe, aſpire to fame by the uſual way of writing books, he may in- 
deed avoid theſe, but perhaps, not without running into other inconveniencies and ha- 
zards, very little inferior to them. 3338 
FixsT then, we may conſider, that whether a man writes in a ſyſtematical way, as 
they have done, who have publiſhed entire bodies of natural philoſophy, or metho- 
dical treatiſes of ſome confiderable part of it; or whether he write in a more looſe and 
unconfined way, of any particular ſubject, that belongs to phyſicks; whichſoever, I 
| | : . | ws as : — 4 * | g ſay, 


pted many to think, that all the great things, that were ſaid of 
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ſay, of theſe two ways of writing books he ſhall make choice of, he will find it liable 

to inconvenience enough. | RRV 
Fos if he write ſyſtematically, firſt, he will be obliged, that he may leave nothing 
neceſſary undelivered, to ſay divers things, that have been ſaid (perhaps many times) 
by others already, which cannot but be unpleaſant, not only to the reader, but (if he 
be ingenious) to the writer, Next, there are ſo many things in nature, whereof we 
know little or nothing, and ſo many more, of which we do not know enough, that 
our ſyſtematical writer, though we ſhould grant him to be very learned, mult needs, 
either leave divers things, that belong to his theme, untreated of, or diſcourſe of them 
lightly, and oftentimes (in likelihood) erroneouſly, So that in this kind of books 
there is always much ſaid, that the reader did know, and commonly not a little, that 
the writer does not know. And to this, I muſt add, in the third place, that natural 
philoſophy, being ſo vaſt and pregnant a ſubject, that (eſpecially in ſo inquiſitive an 
age as this) almoſt every day diſcovers ſome new thing or other about it, it is ſcarce 
poſſible for a method, that is adapted but to what is already known, to continue long the 
moſt proper; as the ſame clothes will not long fit a child, whoſe age will make him quickly 
out- grow them. And therefore ſucceeding writers will have a fair pretence to compile 
new ſyſtems, that may be more adequate to philoſophy, improved ſince the publication 
of the former. And though there were little of new to be added, and it were more 
eaſy to alter, than to mend the method of our ſuppoſed author; yet novelty itſelf is a 
thing ſo pleaſing and inviting to the generality of men, that it often recommends 
things, that have nothing elſe to recommend them; and we may apply to a great 
many other things, what, I remember, a famous courtier of my acquaintance uſed to 
ſay ” miſtreſſes, that another was preferable to a better, (the better being bur the 

nn—_— x  X | ? 5 | 74 
Bur now, if, declining the ſyſlematical way, one ſhould chooſe the other of writing 
looſe tracts and diſcourſes, he may indeed avoid ſome of the lately mentioned incon- 
veniencies, but will ſcarce avoid the being plundered by ſyſtematical writers : for 
theſe will be apt to cull out thoſe things, that they like beſt, and inſert them in their 
methodical books, (perhaps much curtailed, or otherwiſe injured in the repeating,) 
and will place them, not as their own author did, where they may beſt confirm or 
_ adorn his diſcourſe, and be illuſtrated or upheld by it; but where it may beſt ſerve the 
turn of the compiler: and theſe methodical books promiſe ſo much more compendious 
a way, than others, to the attainment of the ſciences they treat of, that though really 
for the moſt part they prove greater helps to the memory, than the underſtanding ; yet 
moſt readers being, for want of judgment, or of patience, of another mind, they are 
willing to take it for granted, that in former writers, if there have been any thing con- 
fiderable, it has been all carefully extracted, as well as orderly digeſted by the later 
compilers: and though I take this to be a very erroneous and prejudicial conceit, yet it 
obtains fo much, that as goldſmiths, that only give ſhape and luſtre to gold, are far 
more eſteemed, and in a better condition, than miners, who find the ore in the bowels 
of the earth, and with great pains and induſtry dig it up, and refine it into metal; ſo 
_ thoſe, that with great ſtudy and toil, ſucceſsfully penetrate into the hidden receſſes of 
nature, and diſcover latent truths, are uſually leſs regarded, or taken notice of, by the 
generality of men, than thoſe, who by plauſible methods, and a neat ſtile, reduce 
the truths, that others have found out, into ſyſtems of a taking order, and a conve- 

nient bulk. _ 5 F oats 

I conſider in the ſecond place, that as the method of the books one writes, ſo the 
bulk of them may prove prejudicial to the naturaliſt, that aſpires to fame: for if he 
write large books, it is odds but that he will write in them many things unaccurate, if 


not 
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them to be quickly loſt, as experience ſhews us of divers excellent little tracts, which, 


or to have their memory preſerved only in the larger volume of ſome compiler, whole 


is too often obſervable in compilers, whereby they frequently leave far better things than 


that recite their opinions be not of them, that men are made to teach or deliver things 


ten, that I aſſerted an opinion, about which I did expreſsly *rixev, And another noted 


ſubject I writ of,) given me commendations for having, by a new experiment, proved 


_ thoſe, that mention him with an encomium, and ſeem diſpoſed to honour him. For 


much, that they may not be thought to be beholden to him. 


The EXCELLENCY 


not impertinent, or that he will be obliged to repeat many things, that others have ſaid 
before; and if he write but ſmall tracts, as is the cuſtom of the judiciouſeſt authors, 
who have no mind to publiſh but what is new and conſiderable, as their excellency 
will make them to be the ſooner diſperſed, ſo the ſmallneſs of the bulk will endanger 


though publiſhed not many years ago, are already out of print, (as they ſpeak) and 
not to be met with, ſave by chance, in ſtationers ſhops. So that theſe writings (which 
deſerve a better fate) come, after a while, either to be loſt (which is the caſe of divers,) 


induftry is only preferable to his judgment; it being obſervable, that (by I know not 
what unlucky” fate) very few (for I do not ſay none) that addict themſelves to make 
collections out of others, have the judgment to cull out the choiceſt things in them; 
and the ſmall tracts, we are ſpeaking of, being preſerved but in ſuch a quoter or 
abridger, will run a very great danger of being conveyed to poſterity but under ſuch a 
repreſentation, as it pleaſes the compiler. 5 f 

AnD this (that I may proceed to my third conſideration) may make the naturaliſt's 
fame very uncertain, not only becauſe of the want of judgment, that (as I newly ſaid) 


they take, but for the want of {kill to underſtand the author they cite and epitomize, 
or candor to do him right, For ſometimes men's phyſical opinions, and ſeveral paſ- 
ſages of their writings, are ſo miſrepreſented by miſtake or deſign, eſpecially if thoſe, 


quite differing from their ſenſe, and perhaps quite contrary to it; of which I myſelf 
have had ſome unwelcome experience, a learned writer pretending, I know not how of- 


writer having (not out of deſign, but unacquaintedneſs with mechanicks, and the 


a thing, the quite contrary whereof I intended thereby to evince, and am not alone 

miſtaken, if I did not do it. Other naturaliſts I have met with, whoſe writings com- 
pilers, have traduced out of hatred to their perſons, or their religion; as if truth could 
in nothing be a friend to one, that is the traducer's enemy; or as if a man, that falls 
iato anerror in religion, could not light upon a good notion in philoſophy, in ſpite of 
all the truths we owe to Ari/ of e, Epicurus, and the other heathen philoſophers, Nay, 
ſome there are, that will ſer themſelves to decry a man's writings, not becauſe they 
are directly his enemies, but becauſe he is eſteemed by theirs; as you may remember 
an inſtance in a ſervant of yours, who had divers things written againſt him upon this 
very account. Nor is it only by the citations of profeſſed adverſaries, or opponents, 
that a worthy writer's reputation may be prejudiced, ſince it is not unfrequently ſo by 


I have obſerved it to be the trick of certain writers, to name an author with much 
compliment, only for ſome one or few of the leaſt conſiderable things they borrow of 
him; by which artifice they endeavour to conceal their being plagiaries of more and 
better; which yet is more excuſable than the practice of ſome, who proceed to that 
pitch of diſingenuity, that they will rail at an author, to whom indeed they owe too 


Bur (4.) I muſt add, that beſides theſe dangers, that a naturaliſt's reputation with 
poſterity may run through the ignorance or preverſeneſs of men, it is liable to divers 
other hazards, from the very nature both of men, of opinions and of things. | 

For, as men's geniuſſes and inclinations are naturally various in reference to ſtudies, 
one man paſſionately affecting one ſort of them, and another being fond of quite dif- 
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fering ones; fo thoſe inclinations are oftentimes variouſly and generally determined by 
external and accidental cauſes, As when ſome great monarch happens to be a great 
patron, or a deſpiſer, and perhaps adverſary of this or that kind of learning; and 
when ſome one man has gained much applauſe for this or that kind of ſtudy ; imitation 
or emulation oftentimes makes many others addict themſelves to it. 
Rome, under the conſuls, was iconſiderable for learning, yet the reputation of Cicero, 
and favour of Auguſtus, brought learning into reque 
tenance it met with amongſt moſt of the ſucceeding emperors, kept it far inferior to 
what it had been among the Greeks about Alexander's age. 
Auguſtus was ennobled with ſtore of poets, not only by the countenance, which he and 
Mzcenas afforded them, but probably alſo by the examples they gave to, and the 
emulation they excited in one another. And after the decay of the Roman empire, 
in the fourth century, natural philoſophy and the mathematicks being very little 
valued, and leſs underſtood, by reaſon that men's ſtudies were by the genius of thoſe 
ages applied to other ſubjects, every hundred years ſcarce 
(not to ſay one eminent cultivator) either of mathematicks or of phyſicks : by which 
you may ſee, how little certainty there is, that, becauſe a man is ſkilled in natural 
philoſophy, and that ſcience'is now in requeſt, his reputation ſhall be as great as now, 
when perhaps the ſcience itſelf will be grown out of repute,  _ 
Bur beſides the contingencies, that may happen to a naturaliſt's fame upon this 
account, that the ſcience he cultivates is, as well as others, ſubject to wanes and eclip- 
ſes in the general efteem of men; there is another uncertainty ariſing from the viciſſi- 
tudes, that are to be met with in the eſtimates men make of differing hypotheſes, 
ſets, and ways of philoſophizing about the ſame ſcience, and particularly about na- 
tural philoſophy. For during thofe learned times, when phyſicks firſt and moſt flou- 
riſhed among the Grecians, Democritus, Leucippus, Epicurns, Anaxagoras, Plato, and 
almoſt all the naturaliſts, that preceded Ariſtotle, were Corpuſcularians, endeavouring, 
though not all by the ſame way, to give an account of the phænomena of nature, and 
even of qualities themſelves, by the bigneſs, ſhape, motion, &c. of corpuſcles, or 
the minuteſt active parts of matter: whereas Ariſtotle, having attempted to deduce 
the phznomena from the four firſt qualities, the four elements, and ſome few other 
| barren hypotheſes, aſcribing what could not be explicated by them, (and conſequently 
far the greateſt part of nature*s phænomena) to ſubſtantial forms and occult qualities; 
(principles, that are readily named, but ſcarce ſo much as pretended to be underſtood, ) 
and having upon theſe ſlight and narrow principles reduced phyſicks into a kind of 
ſyſtem, which the judicious modeſty of the Corpuſcularians had made them backward 
to do; the reputation, that his great pupil Alexander, as well as his learning gave him; 
the eaſineſs of the way he propoſed to the attainment of natural philoſophy ; the good 
luck his writings had to ſurvive thoſe of Democritus, and almoſt all the reſt of the Cor- 


Thus though 
there; where the ſmall coun- 


And the age of the ſame 


produced one improver, 


puſcularians, when Charles the Great began to eſtabliſh learning in Europe: theſe, I 


ſay, and ſome other lucky accidents, that concurred, did for about ſeven or eight 
hundred years together, make the Corpuſcularian philoſophy not only. be juſtled, but 


even exploded out of the ſchools by the Peripatetick ; which in our times is, by very 
many, upon the revival of the Corpuſcularian philoſophy, rejected, and, by more 
than a few derided as precarious, unintelligible, and uſeleſs. And to give an inſtance 
in a particular thing, (which, though formerly named, deſerves to be again mentioned 
to our preſent purpoſe,) Ariſtotle, himſelf ſomewhere confeſſes, (not to ſay brags) 
that the Greek philoſophers, his predeceſſors, did unanimouſlly teach, that the world 


ſubtile arguments 
Vor. IV. 


(as ſome have been pleaſed to think them,) that he employed, (th 


was (I ſay not created, but) made, and yet he, almoſt by his ſingle authority, and the 
ough 
divers 


57 


—— 2 — 
—— ——ʒ— es 
— — , 


18 8 


* 
5 W Ee rt 
1 N 


— 
* * 


- eh > hn © + DE” 
Sas —_ * e wes © 


4. A"S% * 4 5 . Z — N 4 a 
A * 3 — 
. li \ $i 6p 1 ——— 
= - IP": 6 4 , * 5 < 5 1 = 
* * * nt as 9 8 * . D- a. 2 FOES 
"y _ - r W 8 es” K F n p- 1 N x en 
n r * p r —— — k 2 — — — «tab 7 rater, eons 
: ; P 5 « * PRES tk... 
* b 0 y — U 
* . / ""% we. i 1 
I", _ 43 4 4 _ * wy Þ - F. a * N 
Ls * 


"RE 


* 
— 
3 
h — 
„ FR r N r n 
| 2 F oy 
% , „„ 4 —_ A 4 . 
. . , «. •—»W Rane i — Wy 
— N 
” 2 * 
14 a f - 
g 
. 
« 


1 


” 2 hs r — 
1 a A N > l * N a » 
a o : wary n 0 
EY Sake 2 9 yg SY q = 
IR bay 2 n b N 
. - Fog 1 RP — W ; | | 2 . * : 
— — og Ie rs? 2 — ” 1 r 8 e 
* 4 13 IF * 9 ) ws N „ ö 
* * wy „ 2 * * _ * 
5 : 


* 
Y = 
4 
117 
2 7 
j o 
Fig 
- 
£ 
3 | 
7 } 
Gi : 
\ FE 
+ 
5 ©. - 
1 " 
5 1 
5 18 
ix 
- 
i pe 
7 I. : 
0 
* 1 
* 7 
oo ” 
* 
L : 
0 — Ko 
7 
* 4 L 
* 2 
2 >: S 
: — 
W 
17 £4 
ry : 
© FEE) 
% 
1 2 $ 
A* 
1 2 
. 
of - 
4 . 
45 
2 ** * 
is 4 
15 
14 
7 : 
8 
* o 
"3 $75; 
: 4 
ry - 5 k 
. $: 
q : 57 5 
13 * 
s © +2 
©. ky * 
* 
* 2 1 
1 
11 
ts 'S. 
: ? 
g 7 \.&& 
. I % Y 
© $4 , 
© * 
N 1 
„ 
1 f 
: : 
bn a+ | 
. = + 
2 
1 
. '4 = 
. C i 
e 
1 
3 72 
FRE 
"4 +7 £ * 
x #63. © 
3 44 
FE Ik: 
c 7 : 
— 
; N 
* N 
2 34 
1 
1 
= 
= 7 $5 
x 
s {7 
* es 
4 | 
.£ 
- 
: ; " 
7 
| 
5 7 . : 
2 
60 4 * 
© > 1 
* 
1 
$4 2 — 
7 * 
g 7 
* 
2 I 
1 
j 8. 


inhabitants. But though it be often the fate of an oppreſſed truth, to have at length 


nion in one age will not give us an abſolute ſecurity, that it will not be in as general 


The EXCELLENCY 


divers of them were borrowed of Ocellus Lucanus,) was able for many ages to intro- 
duce into the ſchools of philoſophers that irreligious and ill-grounded opinion of the 
eternity of the world, which afterwards the Chriſtian doctrine made men begin to 
queſtion, and which now, both that and right reaſon have perſuaded moſt men to 
. this invites me to conſider farther, than the preſent ſucceſs of the opinions, 
that your Phyſeophilus befriends, ought not to make him ſo ſure, as he thinks he is, 
that the ſame opinions will be always in the ſame, or a greater vogue, and have the 
ſame advantages, in point of general eſteem, that they now have, over their corrivals. 
For, opinions ſeem to have their fatal ſeaſons and vieiſſitudes, as well as other things; 

as may appear, not only by the examples of it newly given, but alſo by the hypo- 
theſis of the earth's motion, which having been in great requeſt before Pytbogaras, 
(who yet is commonly thought the inventor of it,) had its reputation much. encreaſed 
by the ſuffrage of the famous ſect of the Pythagoreans, (whom Ariſtotle himſelf takes 
notice of as the patrons of that opinion;) and yet afterwards for near 2000 years it 
was laughed at, as not only falſe, but ridiculous, After all which time, this ſo long 
antiquated opinion being revived by Copernicus, has in a little time made fo great a 
progreſs among the modern aftronomers and philoſophers, that if it go on to prevait 
at the ſame rate, the motion of the earth will be acknowledged by all its mathematicat 


a reſurrection, yet it is not always its peculiar privilege; for obſolete errors are ſome- 
times revived, as well as diſcredited truths : ſo that the general diſrepute of an opi- 


requeſt in another, in which it may perhaps, not only revive, but reign. 


Nos is it only in the credit of men's opinions about philoſophical matters, that we 


may obſerve an inconſtancy and viciſſitude, but in the very way and method of philo- 
ſophizing, for Democritus, Plato, Pythagoras, and others, who were of the more ſincere 
and ingenious cultivators of phyſicks among the Greeks, exerciſed themſelves chiefly 
either in making particular experiments and obſervations, as Democritus did in his mani- 
fold diſſections of animals; or elſe applied the mathematicks to the explicating of a 
particular phznomenon of nature, as may appear (not to mention what Hero teaches in 
his Pneumaticks,) by the accounts, Democritus, Plato, and others, give of fire and 
other elements, from the figure and motion of the corpuſcles they conſiſt of. And 
although this way of philoſophizing were ſo much in requeſt before Ariſtotle, that 
| {albeit he unluckily brought in another, yet) there are manifeſt and conſiderable foot- 
ſteps of it to be met with in ſome of his writings, (and particularly. in. his books of 
animals, and his mechanical queſtions ;) yet the ſcholaſtick followers of Ariſtotle did, 
for many ages, neglect the way of philofophizing of the antients, and (to the great 
prejudice of learning) introduced every where, inſtead of it, a quite contrary way of 
writing. For, not only they laid aſide the mathematicks, (of which they were for the 
moſt part very ignorant,) but inſtead of giving us intelligible and explicite (if not ac- 
curate) accounts of particular ſubjects, grounded upon a diſtin and heedful conſider- 
ation of them, they contented themſelves with hotly diſputing, in gemral, certain un- 
neceſſary, or at leaſt unimportant queſtions about the objects of phylicks, about Ma- 
teria Prima, ſubſtantial forms, privation, place, generation, corruption, and other 
ſuch general things, with which when they had quite tired themſelves and their rea- 
ders, they uſually remained utter ſtrangers to the particular pos of that nature, 
about which they had ſo much wrangled, and were not able to give a man ſo much true 
and uſeful information about particular bodies, as even the meaneſt mechanicks, ſuch 
as mine-diggers, butchers, ſmithg, and even dairy-maids, could do. Which made their 
„ „ „ | Philoſophy 


& TrurorocyYy. 1 
philoſophy appear ſo imperfect and uſeleſs, not only to the- generality of men, but to 
the more elevated and philoſophical wits, that our great Verulam attempted with much 
ſkill and induſtry, (and not without ſome indignation) to reſtore the more modeſt and 
uſeful way practiſed by the antients, of enquiring into particular bodies, without 
Haſtening to make ſyſtems, into the requeſt it formerly had; wherein the admirable 
induſtry of two of our London phyſicians, Gilbert and Harvey, has not a little aſſiſted 
him, And I need not tell you, that ſince him, Des Cartes, Gaſſendus, and others, 
having taken in the application of geometrical theorems, for the explication of phy- 
 fical problems; he, and they, and other reſtorers of natural philoſophy, have brought 
the experimental and mathematical way of enquiring into nature, into at leaſt as high 
and growing an eſteem, as ever it poſſeſſed when it was moſt in vogue among the 
naturaliſts, that preceded Ariftetle. Mi 
Jo the conſiderations I have hitherto deduced, which (perhaps) might alone ſuffice 
for my purpoſe, I ſhall yet ſubjoin one, that I take to be of greater weight than any of 
them, for the manifeſting, how difficult it is to be ſure, that the phyſical opinions, 
which at preſent procure a champion or promoter of them veneration, ſhall be till in 
requeſt, For beſides that inconſtant fate of applauded opinions, which may be im- 
puted to the inconſtancy of men, there is a greater danger, that threatens the aſpirer's 
reputation from the very nature of things: for the moſt general principles of all, viz. 
the figure, bigneſs, motion, and other. mechanical affections of the ſmall parts of mat- 
ter, being (as your friend believes) ſufficiently and clearly eſtabliſhed already ; he muſt 
expect to raiſe his reputation from ſubordinate hypotheſes and theories; and in theſe 
I ſhall not ſcruple to ſay, that it is extremely difficult, even for thoſe, that are more 
_ exerciſed than he in framing them, and in making of experiments to have ſo reaching 
and attentive a proſpect of all things fit to be known, as not to be liable to have their 
doctrine made doubtful, or diſproved by ſomething, that he did not diſcover, or that 
after-times may. This, I doubt not, but you would eaſily be prevailed with to allow, 
if I had leiſure and conveniency to tranſmit to you my ſceptical naturaliſt. And with- 
out having recourſe to that tract, it may poſſibly ſuffice, that we conſider, that one of the 
conditions of a good“ hypotheſis is, that it fairly comport not only with all other truths, 
but with all other phænomena of nature, as well as thoſe it is framed to explicate. 5 
For this being granted, (which cannot be denied, ) he, that eſtabliſhes a theory, which 
he expects ſhall be acquieſced in by all ſucceeding times, and make him famous in 
them, muſt not only have a care, that none of the phænomena of nature, that are 
already taken notice of, do contradict his hypotheſis at the preſent, but that no phæno- 
mena, that may be hereafter diſcovered, ſhall do it for the future. And I very much ö 
queſtion, whether Phyſeophilus do know, or, upon no greater a number and variety of = 
experiments than moſt men build upon, can know, how incompleat the hiſtory of na- 
ture we yet have, is, and how difficult it 1s to build an accurate hypotheſis upon an in- 
compleat hiſtory of the phænomena it is to be fitted to; eſpecially conſidering, that (as 
I was ſaying) many things may be diſcovered in after-times by induſtry or chance, 
which are not now ſo much as dreamed of, and which may yet overthrow doctrines 
ſpeciouſly enough accommodated to the obſervations, that have been hitherto made. 
FTnosz antient philoſophers, that thought the torrid zone to be uninhabitable, did | 
not eſtabliſh their opinion upon wild reaſonings; and as it continued uncontrouled for 3 | 1 | 
many ages, ſo perhaps it would have always done, if the diſcoveries made by modern Ts 
navigations had not manifeſted it to be erroneous. The ſolidity of the celeſtial orbs 1 
was, for divers centuries above 1000 years, the general opinion of aſtronomers and 1 
philoſophers; and yet in the laſt age, and in ours, the free trajection, that has been } 
I 2 oblerved if 
®* Soee the requiſites of - a good hypotheſis, | 
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The EXCELLENCY 
obſerved in the motion of ſome comets, from one of the ſuppoſed orbs to another, and 
the intricate motions in the planet Mars, (obſerved by Kepler and others, to be ſome- 


times nearer, as well as ſometimes remoter from the earth than is the ſun;) theſe, I ſay; 
and other phznomena undiſcovered by the antients, have made even Tycho, as well as 


moſt of the recent aſtronomers, exchange the too long received opinion of ſolid orbs 


for the more warrantable belief of a fluid æther. And though the celeſtial part of 
the world, by reaſon of its remoteneſs from us, be the moſt unlikely of any other to 
afford us the means of over-throwing old theories by new diſcoveries; yet even in that 
we may take notice of divers inſtances to our preſent purpoſe, though I ſhall here 
name but this one, viz. That, after the Ptolemaick number and order of the planets 
had paſt uncontradicted for very many ages; and even the Tychonians and Coperni- 


cans, (however they did, by their differing hypotheſes, diſſent from the Ptolemaick 


ſyſtem (as to the order) did (yet) acquieſce in it as to the number of the planets ; by 


the happy diſcoveries, made by Galilæo of the Satellites of Jupiter, and by the excellent 
Augenius, of the new planet about Saturn, (which I think 1 had the luck to be the firſt, 


that obſerved and ſhewed diſbelievers af it in England) the aſtronomers of all perſua- 
ſions are brought to add to the old ſeptenary number of the planets, and take in five 
others, that their predeceſſors did not dream of. That the chyle prepared in the ſto- 
mach paſſed through the meſaraick veins to the liver, and ſo to the heart, was for 
many ages the unanimous opinion, not only of phyſicians, but anatomiſts, whoſe nu- 
merous diſſections did not tempt them to queſtion it; and yet, ſince the caſual, though 


lucky, diſcoveries made of the milky veſſels in the thorax by the dextrous Pecgust, thoſe, 
that have had with you and me the curioſity ta make the requiſite experiments, are ge- 


nerally convinced, that, at leaſt, a good part of the chyle goes. from the ſtomach to the 
heart, without paſſing through the meſaraick veins, or coming at all to the liver. = 

IT were eaſy to multiply inſtances of this kind, but I rather chuſe to add, that it is 
not only about the qualities, and other attributes of things, but about their cauſes alſo, 
that new, and oftentimes accidental diſcoveries may deſtroy the credit of long and ge- 


nerally approved opiniops. That quick-lime exceedingly heats. the water, that is 
poured on to quench it, on the account of Antiperiſia/is, has been very long and uni- 


verſally received by the N png where it is the grand and uſual argument, 
urged to eſtabliſh Antiperiftafis* ; and yet I preſume you have taken notice, that this 
proof is made wholly ineffectual in the judgment of many of the. virtuoſi, by ſome 
contrary experiments of mine, and particularly that of exciting in quick-lime full as 
great an efferveſcence by the affuſion of hot water inſtead. of cold. So it has been 


generally believed, that in the congelation of water, that liquor is condenſed. into a nar- 
Tower room; whereas our late experiments + have ſatisfied moſt of the curious, that 


ice is water expanded, or, if you pleaſe, that ice takes up more room than the water 
did, whilſt it remained unfrozen. And whereas the notion of nature's abhorrence of 
a vacuum has not only, ever ſince Ariftotle*s time, made a great noiſe in the ſchools, 
but ſeems to be confirmable by a mulcitude of phænomena; the experiments of Tor- 
ricellius and ſome of Þ ours, evidencing, that the air has a great weight and a ſtrong 
fpring, have, I think, perſuaded almoſt all, that have impartially conſidered them, 
that, whether there be or be not ſuch a thing, as they call fuga vacui, yet ſuctioun, and 
the aſcenſion of water in pumps, and thoſe other phenomena, that are generally aſ- 
cribed to it, may be very well explicated without it, and are, indeed, cauſed by the 
weight of the atmoſphere, and the elaſtical power of the air. —.— 


See this ſubj-& hand!ed at large in an appendix to the author's Examen of Anti periſtaſa. 
'+ In the hiſtory of cold. | 


Now publiſhed in the book of new phyſico- mec hanie il experiments, 
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Tueren 
Ax d this puts me in mind to take notice, that even practical inventions, where one 


would think the matter of fact to be evident, may, by undreamed- of diſcoveries be 


brought to loſe the general reputation they had for compleatneſs in their kind. For to 
endear the invention of ſucking pumps, and of ſyphons, it has been generally pre- 
ſumed, that by means of either of theſe, water and any other liquor may, ob fugam 
vacui, be raiſed to what height one pleaſes; and accordingly ways have been propoſed 
by famous authors, to convey water from one ſide of an high mountain to the other: 
whereas, firſt, the unexpected diſappointments, that were met with by ſome pump- 


makers, and afterwards experiments purpoſely made, ſufficiently evince, that neither a 


pump nor a ſiphon will raiſe water to above 35 foot, or thereabouts, nor quick-filver 
to ſo many inches. | | . 1 e 
Ap as to the invention of weather-glaſſes, which has been ſo much, and juſtly 
applauded and uſed, as it has been generally received for the trueſt ſtandard of the 
heat and cold of the weather; ſo it ſeems to be liable to no ſuſpicion of deceiving 
us: for not only it is evident, that in winter, when the air is very cold, the water riſes 
much higher than in ſummer, and other ſeaſons, when it is not ſo; but if you but 


. 


apply your warm hand to the bubble at the top, the water will be viſibly depreſſed by 


the rarified air, which upon the removal of the hand returning to its former coldneſs, 
the water will forthwith as manifeſtly aſcend again. * And yet by finding, that, as 
the atmoſphere has a conſiderable weight, ſo this weight is not always the ſame, but 
varies much, and that, as far as I can yet difcover, uncertainly enougtr; I have had 
the luck to ſatisfy many of the curious, that theſe open thermometers are not to be ſafely 


relied on, ſince in them the liquor is made to riſe and fall, not only, as men have bree, 


ſuppoſed, by the cold and heat of the ambient air, but (as l have ſhewn by divers new e: 


periments) according to the varying gravity of the atmoſphere; which variation has not | 


only a ſenſible, but a very conſiderable influence upon the weather-glaſs. To theſe inſtances 


I ſhall annex only one more, from which we may learn, that notwithſtanding a very heed- 


ful furvey of all, that at preſent a man can take notice of, or well ſuſpect, that he ought 


to take into his conſideration, the caſe may be ſuch, that having deviſed an inſtrument, 
he may uſe it many years with good ſucceſs; and yet, unleſs he were able to live very 

many more, he ſhall not be ſure to outlive the danger of finding the ſame inſtrument 
(though the ſenſe as well conditioned as ever) fallacious: as he, that firſt applied a 
magnetick needle to the finding of the meridian line, might very probably conclude, 
_ that his needle pointing directly N. and S. or declining from it juſt two or three, or 

ſome other determinate number of degrees, he had diſcovered a certain and ready way, 


without the help of ſun or ſtars, or aſtronomical inſtruments, to deſcribe a meridian _ 


netick needle, not only declining in many places from the true points of N. and 8. 
but (as later diſcoveries inform us) varying in tract of time its declination in the ſelf 
ſame place. A: NE 


purpoſely written about the parcality and uncertainty of fame; but inſtead of adding 
to their number, I ſhould think myſelf obliged to excuſe my having already mentioned 
fo many, and inſiſted ſo much upon them, if 1 did not vehemently ſuſpect, that in 
your Phyſeophilus, (as well as in many other modern naturaliſts) ſcarce any thing does 
more contributes to an undervaluation of the ſtudy of divinity, than, that bein 

eagerly ambitious of a certain, as well as a poſthume fame, he is confident, that phy- 


ſiology 


o See a Tract on this Subject, premiſed by the Author to his Book of Colggy | 
I 


line, and if he lived but an ordinary number of years after his obſervation, he might 
probably have found his inſtrument not deceitful; which yet it may now be, the mag- 


Tux conſiderations hither to propoſed might eaſily enough be increaſed by more of 
the ſame tendency, eſpecially if I thought fit to borrow from a diſcourſe (of mine) 
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ſiology will help to it; and therefore, the deſign of his diſcourſe made me think it ex- 
pedient to ſpend ſome time to manifeſt, ** that it is far leſs eaſy” than he thinks, to be 
&« as ſure, that he ſhall have the praiſes of future ages, as that (though he have them) 
e he ſhall not hear them.” 2 e | 
Tus paſt conſiderations have, I preſume, convinced you, that it is no ſuch eaſy 
matter for a naturaliſt to acquire a great reputation, and be ſure it will prove a laſtin 
one. Wherefore, that I may alſo confirm the ſecond part of what formerly I propoſed, 
I now proceed to ſhow, that, though the caſe were otherwiſe, yet he would have no 
reaſon to ſlight the ſtudy of divinity. + 8 F n TNT OA 
1. Fox, in the firſt place, nothing hinders, but that a man, who values and en- 
quires into the myſteries of religion, may attain to an eminent degree in the knowledge 
of thoſe of nature. For frequently men of great parts may ſucceſsfully apply them - 
ſelves to more than one ſtudy; and few of them have their thoughts and hours ſo. 
much engroſſed by that one ſubject or employment, but that if they have great incli- 
nations, as well as fitneſs for the ſtudy of nature, they will find time, not only to 
cultivate it, but to excel in it, You need not be told, that Copernicus, to whom our 
late philoſophers owe ſo much, was a churchman; that his champion Lansbergius was 
| a miniſter, and /that Gaſſendus himſelf was a doctor of divinity. Among the Jeſuits 
you know, that Clavius, and divers others, have as proſperouſly addicted themſelves 
to mathematicks as divinity. And as to phyſicks, not only Scheiner, Aquilonius, Kir- 
cher, Schottus, Zucchius, and others, have very laudably cultivated the optical and 
ſome other parts of philoſophy ; but Rzzciolus himſelf, the learned compiler of that 
voluminous and judicious work of the Almageſtum nouum, wherein he has inſerted di- 
vers accuraꝶę obſervations of his own, is not only a divine, but a profeſſor of divinity. 
And without going out of our own country, I could, if I durſt for fear of offending 
the modeſty of thoſe I ſhould name, or injuring the merit of thoſe I ſhould omit; I 
could, I fay, if it were not for this, among our Engliſh eccleſiaſticks name you di- 
vers, who though they apply themſelves ſo much to the ſtudy of the ſcripture, as to 
be not only ſolid divines, but excellent preachers, have yet been ſo happily converſant. 
with nature, that, if they had lived in the learned times of the Greeks, they would 
have rivalled, if not eclipſed, ſome of them, Pyibagoras and Euclid ; others of them, 
Anaxagoras and Epicurus; and ſome of them, even Archimedes and Democritus them- 
{clves. RE Ss STLY 8 
 AnD certainly, provided there be curioſity and induſtry enough employed in the 
ſtudy of nature, it is not neceſſary, that the knowledge of nature ſhould be the ulti- 
mate end of that ſtudy; a fondneſs of the object being required only in order to the 
engaging the mind to ſuch a ſerious application, as a higher aim may ſufficiently invite 
Amos vi. 5, Us to; and will rather promote than diſcourage. David became no leſs ſkilful in mu- 
ſick, than thoſe, that were addicted to it only to pleaſe themſelves in it ; though we 
may reaſonably ſuppoſe, that ſo pious an author of pſalms and inſtruments aſpired to 
an excellency in that delightful ſcience, that he might apply and prefer it to the ſervice - 
of the temple, and promote the celebration of God's praiſes with it. And as experi- 
ence has manifeſted, that the heathen philoſophers, that courted moral virtue for her- 
ſelf, did not raiſe it to that pitch, to which it was advanced by the heroick practices of 
thoſe true Chriſtians, that in the higheſt exerciſe of virtue had a religious aim at the 
pleaſing and enjoying of God; ſo I ſee not, why natural knowledge muſt be more 
proſperouſly cultivated by thoſe ſelfiſh naturaliſts, that aim but at the pleaſing of them- 
ſelves in the attainment of that knowledge, than thoſe religious naturaliſts, who are 
invited to attention and induſtry, not only by the pleaſantneſs of the knowledge itſelf, 
but by a higher and more engaging conſideration; namely, that by the diſcoveries 


— —— they 


= 
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hey make in the book of nature, both themſelves and others may be excited and qua- 


| Ba gfe q | 
ilfied the better to admire and praiſe the author, whoſe goodneſs does ſo well match the 


wiſdom they celebrate, that he declares in his word, that thoſe, that honour 
„e him, he will honour.” Ae; : 


AnD as a man, that is not in love with a fair lady, but has only a reſpect for her, 
may have as true and perfect, though not as diſcompoſing an idea of her face, as the 
moſt paſſionate Inamorato ; ſo I ſee not, why a religious and inquiſitive contemplator 
of nature may not be liable to give a good account of her, without preferring her ſo 


far to all other objects of his ſtudy, as to make her his miſtreſs, and perhaps too his 
Mc PI OP b $12 


II. Anp now I proceed to conſider in the ſecond place, that matters of divinity 


may, as well as thoſe of philoſophy, afford a reputation to him, that diſcovers, or 
illuſtrates them. For though the fundamental articles of Chriſtian religion be, as I 
have formerly declared, little leſs evident than important; yet there are many other 


1 Sam. ii. 
30. 


points in divinity, and paſſages in the ſcripture, which for reaſons, that I have elſe- 


where mentioned) are exceeding hard to be cleared, and do not only poſe ordinary rea- 


ders, and the common fort of ſcholars, but will ſufficiently exerciſe the abilities of a 


great wit, and give him opportunity enough to manifeſt, that he is one. For divers 


of the points I ſpeak of, are much benighted upon the ſcore of the ſublimity of the 


things they treat of; ſuch as are the nature, attributes, and decrees of God, which 


cannot be eaſy to the dim underſtandings of us, that are but men: and many other 


particulars, that are not abſtruſe in their own nature, are yet made obſcure to us by 
our ignorance, (or at leaſt imperfect knowledge,) of the diſuſed languages, wherein 
they are delivered, and the great remoteneſs of the ages when, and the countries where, 
the things recorded were done or ſaid. So that oftentimes a man may need and ſhow 


as great learning and judgment to diſpel the darkneſs, wherein time has involved things, 


as that, which nature has caſt on them: and in effect we ſee, that St. Auguſtin, S. 
Hierom, Origen, and others of the fathers, have acquired no leſs a reputation, than 
Empedocles, Anaxagoras, or Zeno; and Grotius, Salmaſius, Mr. Mede, Dr. Hamond, 
and ſome other critical expounders of difficult texts of ſcripture, have thereby got as 
much credit, as Fracaſtorius by his book De Sympathia & Antipatbia; Levinus Lem- 


nius by his De occultis rerum Miraculis; or Cardanus (and his adverſary Scaliger) by 


what they writ De Subtilitate; or even Fernelius himſelf by his book De Abditis rerum 
Cauſis. And it will contribute to the credit, which theological diſcoveries and illu- 
ſtrations may procure a man, that the importance of the ſubjects, and the earneſtneſs, 
where with men are wont to buſy themſelves about them, ſome upon the ſcore of piety, 


have long or publickly taught for truth, does make greater numbers of men take no- 
tice of ſuch matters, and concern themſelves far more about them, than about almoſt 
any other things, and eſpecially far more, than about matters purely philoſophical, which 
but few are wont to think themſelves fit to judge of, and concerned to trouble them- 
ſelves about. And accordingly we ſee, that the writings of Socinus Calvin, Bellarmine, 
Padre Paulo, Arminius, F. are more famous, and more ſtudied, than thoſe of Tele/ius, 


and others upon that of intereſt, ſome to learn truths, and others to defend what they 


Campanella, Severinus Danus, Magnenus, and divers other innovators in natural phi- 


loſophy. And Eraſtus. though a very learned phyſician, is much leſs famons for all 
his elaborate diſputations againſt Paracelſus, than for the little tract againſt particular 
forms of church-government. And I preſume you have taken notice, as well as I, that 
there are ſcarce any five new controverſies in all phyſicks, that are known to, and hotly 
contended for by ſo many, as are the five articles of the Remonſtrants. 
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| III. My ſecond conſideration being thus diſpatched, it remains, that I tell you in the 


EXCELLENCY 


third place, that ſuppoſing, but not granting, that to proſecute the ſtudy of divinity, 
one muſt of neceſſity negle& the acquiſt of reputation; yet this inconvenience itſelf 
"ought not to deter us from the duty they would difſuade. For in all deliberations, 


wherein any thing is propoſed to be quitted or declined, to obey or pleaſe God; me- 
thinks, we may fitly apply that of the prophet to the Jewiſh king, who being perſuaded 


(to expreſs his concern for God's glory) to decline the aſſiſtance of an idolatrous arm 
of Tjraclites, and objecting, that by complying with the advice given him, he ſhoul 
| loſe a ſum of money, amounting to no lefs than the hire of a potent army; received 


= Cron. from the prophet this briſk, but rational anſwer, ©** The Lord is able to give thee far 
*. 9. <« more than this.” The apoſtle Paul, who had been tradueed, reviled, buffetted, 
ſcourged, impriſoned, ſhip-wrecked, and ſtoned for his zeal to propagate the truths, 
* whoſe ſtudy | plead for; after he had once had a glimpſe of that great recompence of 


reward, that is reſerved for us in heaven, ſcruples not to pronounce, that he finds upon 
.. caſting up the account (for he uſes the arithmetical Aoyigeue) ©* that the ſufferings of 


| Rom. ville (g 


3. © this preſent time are not worthy to be compared with the glory, that is to be revealed 
„ im us.“ And if all, that the perſecuted Chriftians of his time could ſuffer were 
Lake xxiii. not ſuitable (for ſo I remember the ſame Greek word to ſignify elſewhere) or propor- 
35 ſtionable to that glory; it will fure far outweigh what we can now forego or decline 
for it; the loſs of an advantage, and much more the bare miſſing of it, being uſu- 
ally but a negative affliction, in compariſon of the actual ſufferance of evil. Chriſt 
did not only tell his diſciples, that he, who ſhould give the leaſt of his followers ſo 
much as a cup of cold water upon the ſcore of their relation to him, ſhould not be 
unrewarded; but when the ſame perſons aſked him, what ſhould be done to them, 

who had left all to follow him, he preſently allots them thrones, as much*over-valuin 


that all they had loſt, as an ordinary recompence may excced a cup of cold water. 


And indeed God's goodnefs is fo great, and his treaſure fo unexhauſted, that as he is 
forward to recompence even the leaſt ſervices, that can be done him, ſo he is able to 


give the greateſt a proportionable reward, Solomon had an opportunity, ſuch as never 


any mortal had, (that we know of,) either before or fince, of ſatisfying his deſires, 


<« thee,” was the proffer made him by him, that could give all things worth receiving; 
and yet the wiſdom even of Solomon's choice, approved by God himſelf, conſiſted in 


declining the moſt amhitious things of this life for thoſe things, that might the better 


_ qualify him to ſerve and pleaſe God. And to give you an example in a greater than 
Phil, ii. 6. Solomon, we may conſider, that he, © who being in che form of God, thought it not 
"© robbery to be equal with God;” and who, by leaving heaven, did, to dwell on 


earth, quit more than any inhabitant of the earth can gain in heaven, and denied more 


to become capable of being tempted, than he did when he was tempted with an offer 
of all the kingdoms of the world, and the glory of them: this Saviour, I ſay, is 


Heb. xi. 2. ſaid in ſcripture to have, for the joy, that was ſet before him, endured the croſs, 
and deſpiſed the ſname;“ as if heaven had been a ſufficient recompence for even his 


renouncing honours, and embracing torments. 5 3 

He, that declines the acquiſt of the applauſe of men for the contemplation of the 
truths of God, does but forbear to gather that, whilſt it is immature which, by wait- 
ing God's time, he will more ſeaſonably gather when it is full ripe, and wholeſome, 


Rom. ii. 7. to them, who, by patient continuance in well-doing, ſe 


for glory and honour,” 
will make a rich amends for the declining of a fading wrea 


and ſweet. That immarceſcible crown, as St. Peter calls & for Goſpel promiſes 


* 


reputation 


, Kiogs iii. whether of fame, or any other thing, that he could wiſh; * Aſk what I ſhall give 


here upon earth, where 


0 £&© x — 20 2 


+ 50,40 e undd or. 
reputation is oftentimes as undeſervedly acquired, as loſt; whereas in heaven, the 
very having celeſtial honours argues a title to them. And ſince it is our Saviour's 
reaſoning, that his diſeiples ought to rejoice when their reputation is purſued by ca- 
lumny, as well as their lives by perſecution, „ becauſe their reward is great in 
e heaven, we may juſtly infer, that the grounded expectation of ſa illuſtrious a con- 
dition may bring us more content, even when it is nct attended with a preſent applauſe, 


65 


Matth . Tag : 


1 I, 12. 


than this applauſe can give thoſe, who want that comfortable expectation. So that, 


upon the whole matter, we have no reaſon to deſpond, or to complain of the ſtudy of 


theology, for but making us decline an empty and tranſitory fame for a ſolid and 


eternal glory. 


# 


* 


„ N. 


TY Y this time, Sir, I have ſaid as much as I think fit (and therefore, I hope, more 


than upon your ſingle account was neceſſary) to manifeſt, that Phy/eophilus had 
no juſt cauſe to undervalue the ſtudy of divinity nor our friend the doctor, for ad- 
dicting himſelf to it. I hope you have not forgotten what I expreſsly enough de- 
clared at the beginning of this letter, that both your friend and you admitting the 
holy ſcriptures, 1 know myſelf thereby to be warranted to draw proofs from their au- 
thority. And if I need not remind you of this, perhaps I need not tell you by way 
of apology, that I am not ſo unacquainted with the laws of diſcourſing, but that, if 


I had been to argue with Atheiſts or Scepticks, I ſhould have forborn to make uſe of 


divers of the arguments I have employed,” as fetched from unconceded topicks, and 
ſubſtituted others for ſuch, as yet, I think, it very allowable for me to urge, when I 
deal with a perſon, that, as your friend, does only undervalue the ſtudy of the ſcrip- 


tures, not reject their authority, And if the prolixity | have been guilty of already, 


did forbid me to encreale it by apologies not abſolutely neceſſary, I ſhould -perchance, 


rather think myſelf obliged to excuſe the plainneſs of the ſtile of this diſcourſe ; 
which both upon the ſubject's ſcore, and yours, may ſeem to challenge a richer dreſs. 


But the matter is very ſerious, and you are a philoſopher, and when the things we 


treat of are highly important, I think truths clearly made out to be the moſt perſua- 


ſive pieces of oratory. And a diſcourſe of this nature is more likely to prove effec- 


tual on intelligent peruſers, by having the reaſons it preſents perſpicuouſly propoſed, 
and unprejudicedly entertained, than by their being pathetically urged, or curiouſly 
adorned. And I have the rather forborn expreſſions, that might ſeem more proper 


to move, than to convince; becauſe I foreſee, I may very ſhortly have occaſion to 


employ ſome of the former ſort in another letter to a friend of yours and mine, Who 


will, I doubt, make you a ſharer in the trouble of reading it. Bur writing this for 


you, and Phy/eophilus, I was far more ſolicitous to give/ the arguments I employ a_ 


good than a bright gloſs. For even when we would excite devotion, if it be in ra- 
tional men, the moſt effectual pieces of oratory are thoſe, which like burning glaſſes 
inflame, by nothing but numerous and united beams of light. If this letter prove fo 
happy as to give you any fatisfaRtion, it will thereby bring me a great one. For 
prizing you as I do, I cannot but wiſh to ſee you eſteem thoſe things now, which I 
am confident we ſhall always have cauſe to eſteem ; and then moſt, when the light of 
glory ſhall have made us better judges of the true worth of things. And it would 
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as a man undervalues, the poſſeſſion of heaven itſelf would not make him happy. 


the ſervice done you by it, ſuitable to the deſires of, 


SIR, 
7 Your moſt faithful, 
moſt affe{tionate, 
Po 5 | . | and moſt humble ſervant. 


The EX CELLEZNoY of T'utoLOGY, 
extremely trouble me to ſee you a diſeſteemer of thoſe divine things, which as long 


And therefore, if the bleſſing of him, whoſe. glory is aimed at in it, make the ſuc- 
ceſs of this paper anſwerable to the wiſhes, the importance of the ſubject will make 
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MECHANICAL HYPOTHESIS; 


$OME CONSIDERATIONS, - 


Occaſionally propoſed to a FRIEND. 


+ The RP ubliſher”s : Advert ſe ement. 


HE following paper having been but occaſionally and haſtily penned, long 
| after what the author had written (by way of dialogue) about the requiſites 
of a good hypotheſis, it was intended, that if it came forth at all, it ſhould 
do ſo as an appendix to that diſcourſe; becauſe, though one part of it does little more 
than name ſome of the heads treated of in the dialogue, yet, according to the exi- 
gency of the occaſion, the other part contains ſeveral things either pretermitted, or but 
more lightly touched on in this diſcourſe. But, although the author's deſign were to 
reſerve theſe thoughts, as a kind of paralipomena to his dialogue ; yet, ſince he is not 
willing to let that, at leaſt quickly, come abroad, and theſe are fallen into my hands; 
I will make bold, with his good leave, to annex them to the foregoing treatiſe, not 
only to compleat the bulk of the book, but becauſe of ſome affinity between them, 
ſince both aim at manifeſting the excellency of the ſtudies they would recommend. 
And perhaps it will not be unwelcome to ſome of the curious to find, that our noble 
author in the ſame book, wherein he prefers the ſtudy of divine things to that f 
natural ones, does himſelf prefer the mechanical principles before all other hypotheſes 
about natural things; they being in their own nature fo accommodate, to make conſi- 
dering men ur derſtand, rather than Uiſpute of, the effects of nature. — 5 
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OF THE 


EXCELLENCY and GROUNDS 


OF THE 
| Corevscutar or MECHANICAL PHILOSOPHY. 


HE importance-of the queſtion,” you propoſe, would oblige me to refer you to 
the dialogue about a good hypotheſis,” and ſome other papers of that kind, 


where you may find my thoughts about the advantages of the mechanical hy- 


potheſis ſomewhat amply ſet down, and diſcourſed of. But, fince your deſires confine 
me to deliver in few words, not what I believe reſolvedly, but what I think may be 
probably ſaid for the preference or the pre eminence of the corpuſcular philoſophy above 
Ariſtotle's, or that of the chemiſts, you muſt be content to receive from me, without 
any preamble, or exact method, or ample diſcourſes, or any other thing, that may coſt 


many words, a ſuccinct mention of ſome of the chief advantages of the hypotheſis 
we incline to. And I the rather comply, on this occaſion, with your curioſity, becauſe 


I have often obſerved you to be alarmed and diſquieted, when you hear of any book, 


that pretends to uphold, or repair the decaying philoſophy of the ſchools, or ſome bold 


chymiſt, that arrogates to thoſe of his ſect the title of philoſophers, and pretends to 


| build wholly upon experience, to which he would have all other naturaliſts thought 
ſtrangers. That therefore you may not be ſo tempted to deſpond, by the confidence or 
reputation of thoſe writers, that do ſome of them applaud, and others cenſure, what, 


1 fear, they do not underſtand, (as when the Peripateticks. cry up ſubſtantial forms, 
and the chemiſts, mechanical explications) of nature*'s phenomena, I will propoſe 


ſome conſiderations, that, I hope, will not only keep you kind to the philoſophy you 
have embraced, but perhaps, (by ſome conſiderations, which you have not yet met 


with,) make you think it probable, that the new attempts you hear of from time to 


time, will not overthrow the corpuſcularian philoſophy, but either be foiled by it, or 
found reconcilable to it. 1 955 : 


Bur when I ſpeak of the corpuſcular or mechanical philoſophy, I am far from mean- 
ing with the Epicureans, that atoms, meeting together by chance in an infinite va- 


cuum, are able of themſelves to produce the world, and all its phznomena nor with 
ſome modern philoſophers, that, ſuppoſing God to have put into the whole maſs of 


matter ſuch an invariable quantity of motion, he needed do no more to make the world, 
the material parts being able by their own unguided motions, to caſt themſelves into 


ſuch a ſyſtem (as we call by that name:) but I plead only for ſuch a philoſophy, as 


reaches but to things purely corporeal, and diſtinguiſhing between the firſt original of 


_ things, and the ſubſequent courſe of nature, teaches, concerning the former, not only 


that God gave motion to matter, but that in the beginning he ſo guided the various 
motions of the parts of it, as to contrive them into the world he deſigned they ſhould 


compoſe, (furniſhed with the ſeminal principles and ſtructures, or models of living 


creatures,) and eſtabliſhed thoſe rules of motion, and that order amongſt things cor- 


Poreal, which we are wont to call the laws of nature. And having told this as to the 
former, it may be allowed as to the latter to teach, that the univerſe being once framed 


by God, and the laws of motion being ſettled and all upheld by his inceſſant concourſe 


/ 


and 
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and general providence, the phænomena of the world thus conſtituted are phyſically 
produced by the mechanical affections of the parts of matter, and what they operate 
upon one another according to mechanical laws. And now having ſnewn what kind 
of corpuſcular philoſophy it is, that I ſpeak of, I proceed to the particulars, that I 
thought the moſt proper to recommend it. © 

I, Tux firſt ing, th I ſhall mention to this purpoſe, is the intelligibleneſs or 
clearneſs of mechanic 
the Peripateticks, the diſputes are many and intricate about matter, privation, ſub- 
ſtantial forms, and their eduction, &c. And the chemiſts are ſufficiently puzzled, (as 
I have elſewhere ſhewn,) to give ſuch definitions and accounts of their hypoſtatical 


principles, as are reconcileable to one another, and even to ſome obvious phænomena. 


And much more dark and intricate are their doctrines about the Archeus, Aſtral Beings, 
Gas, Blaſs, and other odd notions, which perhaps have in part occaſioned the darkneſs 
and ambiguity of their expreſſions, that could not be very clear, when their concep- 
tions were far from being ſo. And if the principles of the Ariſtotelians and Spagyriſts 
are thus obſcure, it is not to be expected, the explications, that are made by the help 
only of ſuch principles ſhould be clear. And indeed many of them are either fo 
general and ſlight, or otherwiſe ſo unſatisfactory, that granting their principles, it is 
very hard to underſtand or admit their applica ions of them to particular phænomena. 
And even in ſome of the more ingenious and ſubtle of the peripatetick diſcourſes upon 


their ſuperficial and narrow theories, methinks, the authors have better plaid the part 


of painters than philoſophers, and have only had the ſkill, like drawers of landſkips, 

to make men fancy they ſee caſtles and towns, and other ſtructures, that appear ſolid 
and magnificent, and to reach to a large extent, when the whole piece is ſuperficial, and 
made up of colours and art, and compriſed within a frame perhaps ſcarce a yard long. 
But to come now to the corpuſcular philoſophy, men do ſo eaſily underſtand one ano- 


ther's meaning, when they talk of local motion, reſt, bigneſs, ſhape, order, ſituation, : 


and contexture of material ſubſtances ; and theſe principles do afford ſuch clear accounts 
of thoſe things, that are rightly deduced from them only, that even thoſe Peripateticks 
or chymiſts, tha: maintain other principles, acquieſce in the explications made by 
theſe, when they can be had, and ſeek not any further, though perhaps the effect be 
ſo admirable, as would make it paſs for that of a hidden form, or occult quality. 


Thoſe very Ariſtotelians, that believe the celeſtial bodies to be moved by intelligences, 
have no recourſe to any peculiar agency of theirs to account for eclipſes. And we 


laugh at thoſe Faſt- Indians, that to this day go out in multitudes, with ſome inſtru- 
ments, that may relieve the diſtreſſed luminary, whoſe. loſs of light they fancy to 


proceed from ſome fainting fit, out of which it muſt be rouzed. For no intelligent | 


man, whether chemiſt or Peripatetic, flies to his peculiar principles, after he is in- 
formed, that the moon is eclipſed by the interpoſition of the earth betwixt her and it, 


and the ſun by that of the moon betwixt him and the earth. And when we ſce the 
image of a man calt into the air by a concave ſpherical looking-glaſs, though moſt 


men are amazed at it, and ſome ſuſpect it to be no leſs than an effect of witchcratt, 
yet he, that is ſkilled enough in catoptricks, wilt, without conſulting Ariſtotle, or 
Paracelſus, or flying to hypoſtatical principles and ſubſtantial forms, be ſatisfied, that 
the phænomenon is produced by the beams of light reflected, and thereby made con- 
vergent according to optical, and conſequently mathematical laws. 44 
Bur I muſt not now repeat what I elſewhere ſay, to ſhew, that the corpuſcular prin- 
ciples have been declined by philoſophers of different ſects, not becauſe they think not 
our exp:ications clear, if not much more ſo, than their own; but becauſe they ima- 


gine, 


principles and explications. I need not tell you, that among 
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gine, that the applications of them can be made but to few things; and conſequently 


are inſufficient. | 


II. lv the next place I obſerve, that there cannot be fewer principles than the two 5 
grand ones of mechanical philoſophy, matter and motion. For, matter alone, unleſs 


it be moved, is altogether unactive; and whilſt all the parts of the body continue in 
one ſtate without any motion at all, that body will not exerciſe any action, nor ſuffer 


any alteration itſelſ, though it may perhaps modify the action of other bodies, that 


move againſt it. 85 „ | | 
III. Nox can we conceive any principles more primary, than matter. and motion. 

For, either both of them were immediately created þy God, or, (to add that for their 
ſakes, that would have matter to be unproduced,) if matter be eternal, motion muſt 
either be produced by- ſome immaterial ſupernatural agent, or it muſt immediately 
flow by way of emanation from the nature of the matter it appertains to. 
IV. NeiTHeR can there be any phyſical principles more ſimple than matter and mo- 
tion; neither of them being reſoluble into any things, whereof it may be truly, or fo 
much as tolerably ſaid to be compounded, | „„ 

V. Tae next thing I ſhall name to recommend the corpuſcular principle, is their 
great comprehenſiveneſs. I conſider then, that the genuine and neceſſary effect of the 


ſufficiently ſtrong motion of one part of matter againſt another, is, either to drive it 


on in its intire bulk, or elſe to break or divide it into particles of determinate motion, 


figure, ſize, poſture, reſt, order or texture. The two firſt of theſe, for inſtance, are 


each of them capable of numerous varieties. For the figure of a portion of matter 


may either be one of the five regular figures treated of by geometricians, or ſome de- 


terminate ſpecies of ſolid figures, as that of a cone, cylinder, &c. or irregular, though 


not perhaps anonymous, as the grains of ſand, hoops, feathers, branches, forks, files, 


&c. And as the figure, ſo the motion of one of theſe particles may be exceedingly 


diverſified, not only by the determination to this or that part of the world, but by 


ſeveral other things, as particularly by the almoſt infinitely varying degrees of celerity, 
by the manner of its progreſſion with, or without rotation, and other modifying cir- 
cumſtances; and more yet, by the line, wherein it moves, as (beſides ſtreight) circu- 


lar, eliptical, parabolical, hyperbolical, ſpiral, and I know not how many others. 


For as later geometticians have ſhewn, that thoſe crooked lines may be compounded of 
f-v:ral motions, (that is, traced by a body, whoſe motion is mixed of, and reſults 
from, two or more ſimpler motions,) ſo how many more curves may, or rather may 


determine. j 


not be made by new compoſitions and decompoſitions of motion, is no eaſy taſk to 


Now, ſince a fingle particle of matter, by virtue of two only of the mechanical 


affections, that belong to it, be diverſifiable ſo many ways; how vaſt a number of 
variations may we ſuppoſe capable of being produced by the compoſitions and decom- 
Poſitions of myriads of ſingle inviſible corpuſcles, that may be contained and contexed 


in one ſmall! body, and each of them be embued with more than two or three of the 


fertile catholick principles above-mentigned ? Eſpecially ſince the aggregate of thoſe 


- corpuſcles may be farther diverſified by the texture reſulting from their convention 


into a body, which, as ſo made up, has its own bigneſs, and ſhape, and pores, (per- 


haps very many and various) and has alſo many capacities of acting and ſuffering up- 


on the ſcore of the place it holds among other bodies in a world conſtituted as ours 


is: ſo that, when I conſider the almoſt innumerable diverſifications, that compoſitions 


and decompoſitions may make of a ſmall number, not perhaps exceeding twenty of 
diſtinet things, I am apt to look upon thoſe, who think the mechanical principles may 
3 e „ ferve 
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e indeed to give an account of the phænomena of this or that particular part of 
natura philoſophy, as ſtaticks, hydroſtaticks, the theory of the planetary motions, 
&c. but can\never be applied to all the phænomena of things corporeal ; I #1 apt, I 
ſay, to look upon thoſe, otherwiſe learned men, as I would do upon him, that ſhould 
affirm, that by putting together the letters of the alphabet, one may indeed make up 
all the words to be found in one book, as in Euclid, or Virgil; or in one language, as 
Latin, or Engliſh; but that they can by no means ſuffice to ſupply words to all the 
books of a great library, much leſs to all the languages in the world. SAEED, 
Anp whereas there is another ſort of philoſophers, that, obſerving the great efficacy 
of the bigneſs, and ſhape, and ſituation, and motion, and connexion in engines, are 
willing to allow, that thoſe mechanical principles may have a great ſtroke in the oper- 7 
ations of bodies of a ſenſible bulk, and manifeſt mechaniſm, and therefore may be 
uſefully employed in accounting for the effects and phænomena of ſuch bodies, who 
yet will not admit, that theſe principles can be applied to the hidden tranſactions, that 
paſs among the minute particles of bodies; and therefore think it neceſſary to refer 
theſe to what they call nature, ſubſtantial forms, real qualities, and the like unme- 
chanical principles and agents. 5 . 5 
Bor this is not neceſſary; for both the mechanical affections of matter are to be 
found, and the laws of motion take place, not only in the great maſſes, and the middle 
ſized lumps, but in the ſmalleſt fragments of matter; and a leſſer portion of it being 
as well a body as a greater, muſt, as neceſſarily as it, have its determinate bulk and 
figure: and he, that looks upon ſand in a good microſcope, will eaſily perceive, that 
_ eich minute grain of it has as well its own ſize and ſhape, as a rock or mountain. 
And when we let fall a great ſtone and a pebble from the top of a high building, we 
find not, but that the latter as well as the former moves conformably to the laws of 
acceleration in heavy bodies deſcending. And. the rules of motion are obſerved, not 
only in cannon bullets, but in ſmall ſhot; and the one ſtrikes down a bird according 
to the ſame laws, that the other batters down a wall. And though nature (or rather its 
divine author) be wont to work with much finer materials, and employ more curious con- 
trivances than art, (whence the ſtructure even of the rareſt watch is incomparably inferior 
to that of a human body ;) yet an artiſt himſelf, according to the quantity of the matter he 
employs, the 3 of the deſign he undertakes, and the bigneſs and ſhape of the in- 
ſtruments he makes uſe of, is able to make pieces of work of the fame nature or kind 
of extremely differing bulk, where yet the like, though nut equal art and contrivance, 
and oftentimes motion too, may be obſerved: as a ſmith, who with a hammer, and 
other large inſtruments, can, out of maſſes of iron, forge great bars or wedges, and 
make thoſe ſtrong and heavy chains, that were employed to load malefactors, and even 
to ſecure ſtreets and gates, may, with leſſer inſtruments, make ſmaller nails and 
filings, almoſt as minute as duſt; and may yet, with finer tools, make links of a 
ftrange ſlenderneſs and lightneſs, inſomuch, that good authors tell us of a chain of 
divers links, that was faſtened to a flea, and could be moved by it; and if I mifre- 
member not, I ſaw ſomething like this, beſides other inſtances, that 1 beheld with 
pleaſure, of the littleneſs, that art can give to ſuch pieces of work, as are uſually 
made of a conſiderable bigneſs. And therefore to ſay, that though in natural bodies, 
whoſe bulk is manifeſt and their ſtructure viſible, the mechanical principles may be 
uſefully. admitted, that are not to be extended to ſuch portions of matter, whoſe parts 
and texture are inviſible; may perhaps look to ſome, as if a man ſhould. allow, that 
the laws of mechaniſm may take place in a town clock, but cannot in a pocket-watch , 
or, (to give you an inſtance, mixed of natural and artificial,) as if, becauſe the terra- 
| queous 
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fit down with ſo ſhort an account, if he can by any means reduce thoſe extrav 


that makes it. FS, | 


Ap now at length I come to conſider that, which I obſerve the moſt to alienate 
other ſects from the mechanical philoſophy ; namely, that they think it pretends to 


have principles ſo univerſal and ſo mathematical, that no other phyſical hypotheſis can 
comport with it, or be rolcrated by it. 5 
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queous globe is a vaſt magnetical body of ſeven or eight thouſand miles in diameter, 
one ſhould affirm, that magnetical laws are not to be expected to be of force in a ſphe- 


rical pieke of loadſtone, that is not perhaps an inch long: and yet experience ſhews us, 
that notwithſtanding the ineftimable diſproportion betwixt theſe two glabes, the ter- 


ella, as well as the earth, hath its poles, æquator, and meridians, and in divers other 


magnetical properties, emulates the terreſtrial globe. | : 
THey, that, to ſolve the phænomena of nature, have recourſe to agents, which, 
though they involve no ſelf.repugnancy in their very notions, as many of the judicious 


think ſubſtantial forms and real qualities to do, yet are ſuch, that we conceive not, 
how they operate to bring effects to paſs: theſe, I ſay, when they tell us of ſuch in- 


determinate agents, as the ſoul of the world, the univerſal ſpirit, the plaſtic power, and the 


like; though they may in certain caſes tell us ſome things, yet they tell us nothing, that 

will ſatisfy the curioſity of an inquiſitive perſon, who ſeeks not fo much to know, what is 
the general agent, that produces a phænomenon, as, by what means, and after what man- 
ner, the phznomenon is produced. The famous Sennertus, and ſome other learned phyſi- 


cians, tell us of diſeaſes, which proceed from incantation; but ſure it is but a ſlight account, 
that a ſober phyſician, that comes to viſit a patient reported to be bewitched, receives 


ly anſwered, that it is a witch, or the devil, that produces them; and he will never 


of the ſtrange ſymptoms he meets with, and would have an account of, if yr cold- 


| agant 
ſymptoms to any more known and ſtated diſeaſes, as epilepſies, convulſions, hyſterical 


fits, &c. and, if he cannot, he will confeſs his knowledge of this diſtemper to come 


far ſhort of what might be expected and attained in other diſeaſes, wherein he thinks 
| himſelf bound to ſearch into the nature of the morbific matter, and will not be ſatis- 
| fied, till he can, probably at leaſt, deduce from that, and the ſtructure of an human 


body, and other concurring phyſical cauſes, the phznomena of the malady. And it 
would be but little ſatisfaction to one, that deſires to underſtand the cauſes of what oc- 
curs to obſervation in a watch, and how it comes to point at, and ſtrike the hours, 


-to be told, that it was ſuch a watch-maker that ee it; or to him, that would 
h 


know the true cauſe of an eccho, to be anſwered; that it is a man, a vault, or a wood, 


Bur this I look upon as an eaſy, indeed, but an important miſtake; becauſe by 


this very thing, that the mechanical principles are ſo univerſal, and therefore appli- 

cable to ſo many things, they are rather fitted to include, than neceſſitated to exclude, 
any other hypotheſis, that is founded in nature, as far as it is ſo. And ſuch hypo- 
theſes, if prudently conſidered by a ſkilful and moderate perſon, who is rather diſ- 
poſed to unite ſects than multiply them, will be found, as far as they have truth in 


them, to be either legitimately (though perhaps not immediately) deducible from the 


mechanical principles, or fairly reconcileable to them. For, ſuch hypotheſes will pro- | : 


bably attempt to account for the phænomena of nature, either by the help of a de- 


terminate number of material ingredients, ſuch as the zria prima of the Chemiſts, by 
participation whereof other bodies obtain their qualities; or elſe by introducing ſome 


general agents, as the Platonic ſoul of the world, or the univerſal ſpirit, aſſerted by 
ſome ſpagyriſts ; or by both theſe ways together. 5 


Now, to diſpatch firſt thoſe, that I named in the ſecond place; I conſider, that 
the chief thing, that inquiſitive naturaliſts ſhould look after in the explicating of dif- 
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ficult phenomena, is not ſo much what the agent is or does, as, what changes are 
made in the patient, ta bring it to exhibit the phænomena, that are propoſed ; and by 
what means, and after what manner, thoſe changes are effected. So that the mecha- 
nical ;philoſapher being ſatisfied, that one part of matter can act upon another but by 
virtue of local motion, or the effects and conſequences of local motion, he conſiders, 
that as if the propoſed agent be not intelligible and phyfical, it can never phyſically 
explain the phænomena; ſo, if it be intelligible and phyſical, it will be reducible to 
matter, and ſame or other of thoſe only cathalick affect ions of matter, already often 
mentioned. And the indefinite diviſibility of matter, the wonderful efficacy of mo- 
tion, and the almoſt infinite variety of coalitions and ſtructures, that may be made of 


minute and infeaſible corpuſcles, being duly weighed, I fee not, why a philoſopher 


 ſhovld think it impoſſible, to make out, by their help, the mechanical poſſibility of 
any  corporeal agent, how ſubtil, or diffuſed, or active ſoever it be, that can be ſolidly 


proved ta be really exiſtent in nature, by what name ſoever it be called or diſguiſed. 


And though the Cartelians be mechanical philoſophers, yet, according to them, their 
Materia Snbjiljs, which. the very name declares to be a corporeal fubſtance, is, for 


aught I know, little (if it be at all) leſs diffuſed through the univerſe, or leſs active in 


it than the univerſal ſpirit of ſome ſpagyriſts, not to ſay, the Anima Mundi of the 
Platoniſts. But this upon the by; after which I proceed, and ſhall venture to add, 
that whatever be the phyfical agent, whether, it be inanimate or living, purely cor- 
poreal, or united to an intellectual ſubſtance, the above mentioned changes, that are 
wraqught in the body, that is made to exhibit the phænomena, may be effected by the 
ſame or the like means, or after the ſame or the like manner; as for inſtance, if corn 
be reduced to meal, the materials and ſhape of the milſtones, and their peculiar mo- 


tion and adaptation, will be much of the ſame kind; and (though they ſhould not, yet) 


to be ſure the grains of corn will ſuffer a various contrition and comminution in their 


paſſage to the form of meal; whether the corn be ground by a water-mill or a wind- 


mill, or a horſe mill, or a hand-mill ; that is, by a mill, whoſe ſtones are turned by 
inanimate, by brute, or by rational agents. And, if an angel himſelf ſhould work a 


real change in the nature of a body, it is ſcarce conceivable to us men, how he could 


do it without che aſſiſtance of local motion; ſince, if nothing were diſplaced, or other- 
_ wile moved than before, (the like happening alſo to all external bodies to which it re- 
| Ub) TW Arey conceivable, how it ſhould be in itſelf other, than juſt what ic was 

Bur to come now to the other fart of hypotheſis formerly mentioned; if the che- 
miſts, or others, that would deduce a compleat natural philoſophy from ſalt, - ſulphur, 
and mercury, or any other ſet number of ingredients of things, would well conſider, 


what they undertake, they might eaſily diſcover, that the material parts of bodies, 


as ſuch, can reach but to a ſmall part of the phænomena of nature, whilſt theſe ingre- 
dients are conſidered hut as quieſcent things, and therefore they would fin themſelves ne- 
cebſſitated to ſuppoſe them to be active; and that things purely corporeal cannot be 
but by means of local motion, and the effects, that may reſult from that, accompa- 


nying variouſly ſhaped, ſized, and aggregated parts of matter: fo that the chemiſt 


and other materialiſts, if I may fo call them, muſt (as indeed they are wont to do) 
leave tie greateſt part of the phænomena of the univerſe unexplicated by the help of 
the ingredients (be they fewer or more than three) of bodies, without taking in the 
mechanical, and more comprehenſive affections of matter, «ſpecially local motion. 
1 willingly grant, that ſar, ſulphur, and mercury, or ſome ſubſtances analogous to 
them, are to be obtained by the action of the fire, from a very great many diſſipable 


005 ne nor would I deny, that * explicating divers of the phænomena 
OL. IV.” — Za = 


of 


73 


e 


EF, 


FA 
* 
— ILY 


3 


1 


0 


Late 4 _ vir 
- RG b P 


7% 


RRR 


* 


Of the Exc EIIUEN CY and GrRouNDS 
of ſuch bodies, it may be of uſe to a ſkilful naturaliſt to know and conſider, that this 
or that ingredient, as ſulphur, for inſtance, does abound in the body propoſed, whence 
it may be probably argued, that the qualities, that uſually accompany that principle, 
when predominant, may be alſo, upon its ſcore, found in the body, that ſo plenti- 
fully partakes of it. But not to mention, what I have elſewhere ſhewn, that there are 
many phenomena, to whoſe explication this knowledge will contribute very little or 
nothing at all; I ſhall only here obſerve, that, though chemical explications be fome- 
times tbe moſt obvious and ready, yet they are not the moſt fundamental and fatis- 
factory: for, the chemical ingredient itſelf, whether ſulphur or any other, muſt owe. 
its nature and other qualities to the union of inſenſible particles in a convenient ſize, 


ſhape, motion or reſt, and contexture; all which are but mechanical affections of con- 


vening corpuſcles. And this may be illuſtrated by what happens in artificial. fire- 
works. For, though in moſt of thoſe many differing forts that are made, either for 


the uſe of war, or for recreation, gunpowder be a main ingredient, and divers of the 


phenomena may be derived from the greater or leſſer meaſure, wherein the com- 
poſitions partake of it; yet, beſides that there may be fire-works made without gun- 


powder, (as appears by thoſe made of old by the Greeks and Romans,) gun- powder 


uſelf owes its aptneſs to he fired and exploded to the mechanical contexture of more 


Gmple portions of matter, nitre, charcoal, and ſulphur ; and ſulphur itſelf, though 


it be by many chemiſts miſtaken for an hypoſtatical principle, owes its inflammabilit 

to the convention of yet more ſimple and primary corpuſcles ; fince chemiſts confeſs, 
that it has an inflammable ingredient, and experience ſhews, that it very much abounds 
with an acid and uninflammable ſalt, and is not quite devoid of terreſtreity. I know 
it may be here alledged, that the productions of chemical analyſes are ſimple bodies, 
ard upon that account irreſoluble. But, that divers ſubſtances, which chemiſts are 
pleaſed to call the ſalts, or ſulphurs, or. mercuries of the bodies, that afforded them, 


are not ſimple and homogeneous, has elſewhere been ſufficiently proved; nor is their 
not being eaſily diſſipable, or reſoluble, a clear proof of their not being made up of 


more primitive portions of matter. For, compounded, and even decompounded bo- 


dies, may be as difficultly reſoluble, as moſt of thoſe, that chemiſts obtain by what 
they call their analyſis by the fire; witneſs common green glaſs, which is far more 
durable and irreſoluble than many of thoſe, that paſs for hypoſtatical ſubſtances.. 


And we ſee, that fome amels will be feveral times even vitrified in the fire, without 
loſing their nature, or oftentimes ſo much as their colour; and yet amel is manifeſtly; 


not only a compounded, but a deeompounded body, conſiſting of falt and powder 


of pebbles or ſand, and calcined tin, and, if the amel be not white, uſually of ſome 
tinging metal or mineral. But how indeſtructible ſoever the chemical principles be 
ſuppoſed, divers of the operations aſcribed to them wilt never be well made out, with- 
out the help of local motion, (and that diverſified too;) without which, we can little 


better give an account of the phænomena of many bodies, by knowing what ingre- 
dients compoſe them, than we can explain the operations of a watch, by knowing of 
how many, and of what metals the balance, the wheels, the chain, and other parts 
are made; or than we can derive the operations of a wind-mill. from the bare know-. 


ledge, that It is made up of wood, and ſtone, and canvas, and ron. And here let 
me add, that it would not at all overthrow the Corpuſeularian hypotheſis, though. 
either by more exquiſite purifications, or by ſome other operations, than the uſual: 
analyſis of the fire, it ſhould be made appear, that the material principles, or elements 
of mixed bodies, ſhould not be the iris prime of the vulgar chemiſts, but either ſub» 
ſtances of another nature, or elſe fewer, or more in number; as would be, if that 


were true, which ſome ſpagyriſts. affirm, (but I could never find,) that from all Wo | 
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of mixed bodies, five, and but five, differing ſimilar ſubſtances can be ſeparated: or, 
as if it were true, that the Helmontians had ſuch a reſolving menſtruum as the Alka- 
heſt of their maſter z by which he affirms, that he could reduce ſtones into falt of the 


ſame weight with the mineral, and bring both that falt, and all other kind of mixed 


and tangible bodies; into infipid water. For, whatever be the number or qualities of 
the chemical principles, if they be really exiſtent in nature, it may very poſſibly be 
ſhewn, that they may be made up of inſenſible corpuſcles of determinate bulks and 
ſhapes; and by the various coalitions and contextures of ſuch corpuſcles, not only 
three or five, but many more material ingredients, may be compoſed or made to reſult. 
But, though the Alkaheſtical reductions newly mentioned ſhould be admitted, yet the 
mechanical principles might well be accommodated even to them. For the ſolidity, 
taſte, &c, of ſalt, may be fairly accounted for, by the ſtiffneſs, ſharpneſs, and other 
mechanical affections of the minute particles, whereof ſalts conſiſt ; and if, by a 
farther action of the alkaheſt, the ſalt, or any other ſolid body, be reduced into inſi- 
pid water, this alſo may be explicated by the ſame principles, ſuppoling a farther com- 
minution of the parts, and ſuch an attrition, as wears off the edges and points, that 


enabled them to ſtrike briſkly the organ of taſte : for, as to fluidity and firmneſs, thoſe 
mainly depend upon two of our grand principles, motion and reſt. And J have elſe- 


where ſkewn, by ſeveral proofs, that the agitation of reſt, and the looſer contact, or 
cloſer cohæſion, of the particles, is able to make the ſame portion of matter, at one 
time a firm, and at another time a fluid body. So that, though the further ſagacity 
and induſtry of chemiſts (which I would by no means diſcourage) ſhould be able to ob- 
tain from mixed bodies homogeneous ſubſtances, differing in number, or nature, or 


both, from their vulgar ſalt, ſulphur, and mercury; yet the corpuſcular philoſophy 
is ſo general and fertile, as to be fairly reconcilable to ſuch a diſcovery ; and allo fo 
_ uſeful, that theſe new material principles will, as well as the old 7ria prima, ſtand in 


need of the more catholick principles of the Corpuſcularians, eſpecially local motion. 
And indeed, whatever elend or ingredients men have (that I know of) pitche.| up- 
on, yet if they take not in the mechanical affections of matter, their principles have 


been ſo deficient, that I have. uſually obſerved, that the materialiſts, without at all 


only, as I was ſaying, leave many things unexplained, 
to which their narrow principles will not extend; but, even in the particulars, they 


excepting the. chemiſts, do nc 


preſume to give an account of, they either content themſelves to aſſign ſuch common 


and indefinite cauſes, as are too general to ſignify much towards an inquiſitive man's 


ſatisfaction; or if they venthre to give particular cauſes, they aſſign precarious or falſe 
ones and liable to be eaſily diſproved by circumſtances, or inſtances, whereto their 
doctrine will not agree, as I have often elſewhere had occaſion to ſnew. And yet the 

_ chemiſts: need not be frighted from. acknowledging the prerogative of the mechanical 
philoſophy, ſince that may be reconcileable with the truth of their own pri-ciples, as 
far as theſe agree with the phænomena they are applied to. For theſe more confined 
hypotheſes may be ſubordinated to thoſe more general and fertile principles, and there 


can be no ingredient aſſigned, that has a real exiſtence in nature, that may not be de- 


rived either immediately, or by a row of decompoſitions, from the univerſal matter, 
modified by its mechanical affections. For if, with the ſame bricks, Giverily put to- 
ether and ranged, ſeveral walls, houſes, furnaces, and other ſtructures, as vaults, 
bridges, 

the ſame kind; how much more may great variety of ingredients be produced by, or, 
according to the inſticution of nature, reſult from the various coalitions and contextures 


of corpuſcles, that need not be ſuppoſed, like bricks, all of the fame, or near the 


fame ſize and ſhape, but may have amongſt them, both of the one and the other, as 
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yramids, &c, may be built, merely by a various contrivement of parts of 
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great a variety as need be wiſhed for, and indeed a greater than can eafily be fo much 
as And the primacy and minute concretions, that belong to cheſe ingredients, 
may, without oppoſition from the mechanical philoſophy, be ſuppoſed to have their 
particles ſo minute and ſtrongly coherent, that nature of herſelf does ſcarce ever tear 
them aſunder; as we ſee, that mercury and gold may be ſueceſſively made to put on a 
multitude of diſguiſes, and yer ſo retain their nature, as to be reducible to their priſtine 
forms. And you know, | lately told you, that common glafs and good amels, though 


both of them but factitious bodies, and not only mixed, but decompounded concre- 
tions, have yet their component parts ſo ſtrictly united by the ſkill of illiterate tradeſ- 
men, as to maintain their union in the vitrifying violence of the fire. Nor do we find, 


that common glaſs will be wrought upon by aqua fortis, or aqua regis, though the 
former of them will diſſolve mercury, and the latter gold, cg. 
From the foregoing diſcourſe it may (probably at leaſt) reſult, that if, beſides 
rational ſouls, there are any itnmaterial ſubſtances (ſuch as the heavenly intelligences, 
and the ſubſtantial forms of the Ariſtotelians,) that regularly are to be numbered 
among natural agents, their way of working being unknown to us, they can but help 
to conſtitute and effect things, but will very little help us to-conceive how things are 
effected; fo that by whatever principles natural things be conſtituted, it is by the me- 
chanical principles, that their phænomena muſt be clearly explicated. As for inſtance, 
though we ſhould grant the Ariſtotelians, that the planets are made of a quinteſſential 
matter, and moved by angels, or immaterial intelligences ; yet, to explain the ſtations, 
progreſſions, and retrogradations, and other phænomena of the planets,” we muſt have 
recourſe either to eccentricks, epitycles, &c. or to motions made in elliptical or other 
peculiar lines; and, in a word, to theories, wherein the Motion and figure, ſituation, 
and other mathematical or mechanical affections of bodies are mainly employed. 
But if the principles propoſed be corporeal things, they will be then fairly reducible, 
or reconcilable, to the mechanical principles; theſe being ſo general and pregnant, 
that among things corporeal, there i nothing real, (and I meddle not with chimerical 
beings, ſuch as ſome of Paracelſus's, 
to, a ſubordination to ſuch comprehenſive principles. * And when the 'chemiſts ſhall 
fhew, that mixed bodies owe their qualities to the predominancy of this or that of 
their three grand ingredients, the Corpuſcularians will ſhew, that the very qualities of 
this, or that ingredient, flow from its peculiar texture, and the mechanical affections 
of thoſe corpulcles it is made up of. And to affirm, that, becauſe the furnaces of 


chemiſts afford a great number of uncommon productions and phznomena, there are 


bodies or operations amongft things-purely corporeal, that cannot be derived from, ot 


reconciled to, the comprehenſtve and pregnant principles of the mechanical philoſophy, _ 


is, as if, becauſe there are a great number and variety of anthems, hymns, pavins, 


threnodies, courants, gavots, branles, ſarabands, jigs, and other (grave and fprightly) 


tunes to be met with in the books and practiſes of muſicians, one ſhould maintain, 


that there are in them a great many tunes, or at leaſt, notes, that have no dependence 
on the ſcale of muſick ; or, as if, becauſe, beſides rhombuſſes, rhomboids, trapezi- 


ums, ſquares, pentagons, chiliagons, myriagons, and innumerable other polygons, re- 
gular, and irregular, one ſhould preſume to affirm, that there are among them fome 
rectilinear figures, that are not reducible to triangles, or have affections, that will over- 
throw what Euclid has taught of triangles and polygosns. 
To what has been ſaid | ſhall add but one thing more; that as, according to what 

1 formerly intimated, mechanical principles and explications are for their cleatneſs pre- 
terred, even by materialifts themſelves, to others, in the caſes where they can be had; 
fo, the ſagacity and induſtry of modern naturaliſts and tnathemaciciaes having bay 
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pily applied them to ſeveral of thoſe difficult phænomena, (in hydoſtaticks, the prac- 
tical part of opticks, gunnery, &c.) that before were, or might be referred to occult 
qualities; it is probable, that when this philoſophy is deeplier ſearched into, and far- 
ther improved, it will be found applicable to the ſolution of more and more of the 
phenomena of nature. And on this occafion- let me obſerve, that it is not always 
neceſſary, though it be always deſirable, that he, that propounds an hypotheſis in 
aſtronomy, chemiſtry, anatomy, or other part of phyſicks, be able 2 priori, to prove 
his hypotheſis to be true, or demonſtratively to ſhew, that the other hypotheſes pro- | 
poſed about the ſame. ſubje& muſt be falſe. For as, if I miſtake not, Plato ſaid, that o . 
the world was God's epiſtle written to mankind, and might have added, conſonantly? ““ 
to another ſaying of his, it was written in mathematical letters: ſo, in the phyſical 
explications of the parts and ſyſtem of the world, merhinks, there is ſomewhat like 
what happens, when men conjeCturally frame feveral keys to enable us to underſtand 
a letter written in cyphers. For though one man by his fagacity have found out the 

right key, it will be very difficult for him, either to prove otherwiſe than by trial, 
that this or that word is not ſuch, as it is gueſſed to be by others, according to their 

keys; or to evince, d priori, that theirs are to be rejected, and his to be preferred; 

yet, if due trial being made, the key he propoſes, ſhall be found ſo agreeable to the 
characters of the letter, as to enable one to underftand them, and make a coherent 
ſenſe of them, its ſuitableneſs to what it ſhould decypher, is, without either confuta- 
tions, or extraneous politive proofs, ſufficient to make it be accepted as the right key 
of that cypher. And ſo, in phyſical hypotheſes, there are ſome, that, without noiſe, 
er falling foul upon others, peaceably obtain diſcerning men's approbation only by 
their fitnefs to ſolve the phenomena, for which they were deviſed, without croſſing 
any known obſervation or law of nature. And therefore, if the mechanical philoſo- 

phy go on to explicate things corporeal at the rate it has of late years proceeded at, it 

is ſcarce to be doubred, but that, in time, unprejudiced perſons will think it ſufficiently 
recommended by its confiftency with itſelf, and its applicableneſs to ſo many phæno- 

mena of nature. e 
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A RECAPITULATION. 
ERCEIVING, upon a review of the foregoing paper, that the difficulty and 
importance of the ſubject, has ſeduced me to ſpend many more words about it, 
than I at firſt deſigned ; it will not now be amifs to give you this ſhort ſummary of 
what came into my mind, to recommend to you the mechanical philoſophy, and ob- 
viate your fears of ſeeing it ſupplanted ; having firſt premiſed once for all, that pre- 
ſuppoling the creation and general providence of God, I pretend to treat but of things 
corporeal, and do abſtract in this paper from immaterial Beings, (which otherwiſe L 
very willingly admit,) and all agents and operations miraculous or ſupernatural. 
I. Or the principles of things corporeal, none can be more few, without being in- 


ſufficient, or more primary, than matter and motion. 


II. Taz natural and genuine effect of variouſly determined motion in portions of 
matter is, to divide it into parts of differing ſizes, and ſhapes, and to put them into 
different motions; and the conſequences, that flow from theſe, in a world framed as 
ours is, are, as to the ſeparate 1 poſture, order, and ſituation, and, as to 
the conventions af many of them, peculiar compoſitions and contextures. 


3 III. Taz 
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78 Of the ExcELIENCY and GroUNDs, &c. 

III. Taz parts of matter endowed with theſe catholick affections are, by various 
aſſociations, reduced to natural bodies of ſeveral kinds, according to the plenty of the 
matter, and the various compoſitions and decompoſitions of the principles; which all 
ſuppoſe the common matter they diverſify : and theſe ſeveral kinds of bodies, by virtue 
of their motion, reſt, and other mechanical affections, which fit them to act on, and | 
ſuffer from one another, become endowed with ſeveral kinds of qualities, -(whereof- I, 
ſome are called manifeſt, and ſome occult,) and thoſe, that act e the peculiarly 
framed organs of ſenſe, whoſe perceptions, by the animadverſive faculty of the ſoul, 


are ſenſations. | TX Meh. | n TH EOS: 8 
IV. Tres principles, matter, motion, (to which reſt is related) bigneſs, ſhape, 
poſture, order, texture, being ſo ſimple, clear, and comprehenſive, are applicable to 
all the real phænomena of nature, which ſeem not explicable by any other not con- 
ſiſtent with ours. For, if recourſe be had to an immaterial principle or agent, it may 
be ſuch an one, as is not intelligible; and however it will not enable us to explain the 
phænomena, becauſe its way of working upon things material, would probably be 
more difficult to be phyſically made out, than a mechanical account of the phænomena. 
And, notwithſtanding the immateriality of a created agent, we cannot conceive, how 
it ſhould produce changes in a body, without the help of mechanical principles, eſpe- 
cially local motion; and accordingly we find not, that the reaſonable ſoul in man is 
able to produce what changes it pleaſes in the body, but is confined to ſuch, as it 
may produce by determining, or guiding the motions of the ſpirits, and other parts of 


the body, ſubſervient to voluntary motion. e 

V. Axuxp if the agents, or active principles reſorted to, be not immaterial,” but of 
a corporeal nature, they muſt either in effet be the ſame with the corporeal principles 
above · named; or, becauſe of the great univerſality and ſimplicity of ours, the new 


13 ones propoſed, muſt be leſs general than they, and conſequently capable of being ſub- 
| i _ ordinate, or reduced to ours, which by various compoſitions may afford matter to ſe- 
1 | veral hypotheſes, and by ſeveral coalitions afford minute concretions exceedingly nu- 
| h | | merous and durable, and conſequently fit to become the elementary ingredients of more 
| 3 compounded bodies, being in moſt trials ſimilar, and as it were the radical parts, 
16 


which may, after ſeveral manners, be diverſified; as in Latin, the themes are by pre- 
| politions,- terminations, &c. and in Hebrew, the roots by the hæemantic letters. So 
3 | that the fear, that ſo much of a new phyſical hypotheſis, as is true, will overthrow, or 
bl make uſeleſs the mechanical principles, is, as if one ſhould fear, that there will be a 
it language propoſed, that is diſcordant from, or not reducible to, the letters of the 
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co NTAINING 

I. Suſpicions about ſome Hidden Qualities of the AI R; with 
an Appendix touching CELESTIAL MAGNETS, and 

| ſome other Particulars, In $62.40 5162; 


II. Animadverſions upon Mr. Honzzs's PROBLEMATA DE 


II]. A Diſcourſe of the Cauſe of Attradion by SUCTION. 


| 1 R E F A C E. 


& MONG other papers, that I deſigned to contribute towards the natural hiſtory 
of the air, I began ſome years ago to ſet down a collection of ſome new or 
leſs heeded obſervations and experiments relating to the cauſes and effects of 
changes in the air, which I referred to ſeveral heads, as io the air's heat, coldneſs, 
moiſture, dryneſs, diaphaneity, opacity, conſiſtence, ſeveral ſaltneſſes and other titles; 
the laſt of which was of the occult qualities of the air, ſuppoſing there be any ſuch. 
And though afterwards I was, by ſickneſs and other impediments, diverted from pro- 
ceeding in that collection, and induced to lay aſide ſome of the obſervations I had pro- 
vided, and employ in other treatiſes, ſuch as were proper to them; yet as to the title, 
that contained ſuſpicions about ſome hidden qualities of the air, the poſſibility, if nor 
likelihood, that either the matters of fact, or the intimations delivered in them, might 
afford hints not uſeleſs to the ſagacious and inquiſitive, perſuaded me to let it eſcape the 
fate of its companions, though poſſibly, if l had more confulted my own reputation, 
J ſhould leaſt of all have ſuffered this title to appear, there being none of the reſt, 
that was not leſs conjectural. But it being thought unfit, that any thing ſhould periſh, 
that related to ſo conſiderable and uncommon a ſubject, as that of this title, I was 
content to caſt the collected experiments into the following eſſay, for the reaſons ex- 
preſſed at the beginning and cloſe of the enſuing paper. Which, it was hoped, may 
be the better underſtood, and leſs liable to have its deſign miſtaken, by being uſhered 
in by this advertiſement about the occaſion of it. Det of 
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OBSERVATIONS about the GROWTH 
METALS in cher O R E, expoſed to the AIR. 
T is altogether unneceſſary to my prefent purpoſe, to examine, whether metals 
and minerals, as if they were a kind of ſubterraneal plants, do properly grow as 
vegetables do. For this enquiry: belongs to another place, but not to this, where 


the reference made in a future page of the following paper does nor oblige me to 
peak of the growth of metals in any other than a lax and popular ſenſe, in which a 
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particulars, that I met with in authors of goed credit. 


(employed by him) having gat all the ore they 
dug out of a tin - mine, they laid the remains in great heaps, expoſed to the air, and 
within twenty and thirty years after, found them ſo richly impregnated, that they 


Os s ERVATIONS about 


metal may be ſaid to grow, if a portion of matter being aſſigned, wherein 26 Ft men 
can find either no metal, as gold or tin, or but fuch a quantity of it; this being ex- 
poſed to the air, will after a time either afford ſome metal, where there appeared none 


before, or a greater proportion of metal than it had before. 


OBSERVATIONS of this kind requiring length of time, as well as reſidence pea 

places abounding with' minerals, I have little or ub 6p POrtunity to make any of ichen 
myſelf, at leaſt with the warineſs, that ta me ſeoms que to ohſervations, chat I think 
noteaſy:to be well made. And therefore I muſt content myſelf to et down chat J 
have been able to learn by converſing with mineraliſts and tràvellers, and to add Tome 
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OBSERVATIONS, boa he, GROWTH, of TIN. | 


XN ancient owner of mines, being aſked by me, whether he could, otherwiſe 

than upon the conjectures of vulgar tradition, prove, that minerals grow, even 
after the veins have been dug? anſwered affirmatively ; and being deſired to let me 
x told me, that not far from his houſe there was a tin- mine, which the old diggers 
affirmed to have been left off, ſome ſaid cighty, ſome an hundred and twenty years 


* = 


| ago, becauſe they had by. their waſhing and vanning ſeparated, all the ore from the 


reſt of the earth, and yet of late years they found it ſo richly impregnated with me- 
talline particles, that it was wroughr over again with very good profit, and preferred to 


ſome other mines, that were actually wrought, and had never been fo robbed. And 


when I objected, that probably this might proceed from the lazineſs and unfſkilfulneſs 


of workmen in thoſe times, who left in the earth the tin, that was lately ſeparated, 
and might then have been fo; I was anſwered, that it was a known thing in the coun- 


try, that in thoſe times the mine · men were more careful and laborious, to ſeparate the 
metalline part from the reſt of the ore, than now they area. 
He alſo affirmed to me, that in his own time ſome tenants and neighbours of his 


% 


wrought them over again with good benefit. 


7 


AnD laſtly, he aſſured me, that in a work of his own, wherein he had exerciſed his 
Kill and experience, (which is ſaid to be very great) to ſeparate all the particles of tin 
from the terreſtrial ſubſtances, that were dug up with it out of the vein, he cauſed 
dams to be made to ſtop the earthy ſubſtance, which the ſtream waſhed away from the 
ore, giving paſſage to the water; after it had let fall this ſubſtance, which lying in 


heaps expoſed to the air, within ten or twelve years, and ſometimes much leſs, he 


examined this, or that heap, and found it to contain ſuch ſtore of metalline particles, 


as invited him to work it again, and do it with profit. And yet this gentlemen was ſo 


dextrous at ſeparating the metalline from the other parts of tin-ore, that I could (not 
without wander) ſee, what ſmall: corpuſcles he would, to ſatisfy my curioſity, ſever 
from vaſt quantities (in proportion) of earthy and other mineral ſtuff. 


* 
LY ; 


RELaTiOns agreeable to theſe I received from another very ingenious gentleman, 


that was converſant with tin mines, and lived not far from more than one of them. 

I was the more ſolicitous to -procure an information about the growth of this metal, 
becauſe the bulk of that, which is uſed in Europe, being found in England, I have 
met with little or no mention of the growth of it in outlandiſh writers. 74 
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could out of a great quantity of ſtuff, 
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OBSERVATIONS about the GROWTH of LEAD. 


A S for the growth of lead in the ore expoſed - to the air, I remember, I enquired 
A about it of a perſon of quality, who had a patent for divers leaden mines, that 
were ſuppoſed to contain ſilver, and wrought ſome of them himſelf at no ſmall charge, 
yet not without profit; and, as remember, he anſwered me, that the lead-ore, that 
had been wrought and laid in heaps, did, in tract of time, grow impregnated with 
metal again, and, as experience manifeſted, became worth working a ſecond time. 
And indeed ſome mineraliſts deliver it as a general obſervation, that the growth and 
renaſcence of metals is more manifeſt in lead than in any other of them. Feſſularum 


mons in Hetruria, ſays Boccatius Certardus, who delivers it as a moſt approved truth, 


Florentiæ Civitati imminens, lapides plumbarios habet, qui, fi excidantur, brevi temporis 
[patio novis incrementis inſtaurantur. J. Gerhard. in decade queſtionum, pag. m 22. 

Tu ſubtilius ne queras (ſays Agricola, ſpeaking of the growth of mines in general) 
fed tantummodo refer animum ad cuniculos, & conſidera, eos adeo interdum memorid homi- 
num in anguſtum veniſſe, ut aliqua ſui parte nullum aut admodum difficilum præbeant tran- 


fitum, cum eos ſatis late agere ſoleant foſſores, ne tranſituros impediant. In tales aulee 


anguſtias ſunt adducti propter accretionem materiæ, ex qua lapes- eft fattus. 


0 


Bur whether this increment of lead is obſervable in all mines of that metal, l was 


induced to doubt by the anſwer given me by a gentleman, whoſe houſe was ſeated near 


ſeveral lead-mines, and who was himſelf owner of one or two, which he yet cauſes to 
be wrought : for this gentleman, though a chemiſt, aſſured me, that in the country, 
where he lives, which is divided by the ſea from that of the perſon above-mentioned, 


he never obſerved the lead-ore to encreale, either out of the veins or in them; but 


that in ſome places, . whence ore had been dug thirty or forty, if not fifty years before, 


he perceived not on the ſides of the paſſages, whence the ore had been dug, that any 
other had grown in its place, or that the paſſages, though narrow before, were ſcnlibly 


ſtraightened, much leſs blocked up. 


AnD indeed, if there were no other arguments in the caſe, the ſtraightning of the 


ancient paſſages in proceſs of time would not convince me. For, when I conſider, 
that the ſoils, that abound with metals, do uſually alſo abound with waters, which are 


commonly imbibed by the neighbouring earth; and when 1 conſider too, that water is 


ſomewhat expanded by being turned into ice, and that this expanſion is made, (az I 
have often tried) though ſlowly, yet with an exceeding great force, by which it often 
ſtretches or breaks the veſſels that contain it: when | conſider theſe things, I ſay, I 
am apt to ſuſpect, that ſometimes the encreaſing narrowneſs of the ſubterrareal paſſages 
in mines may proceed from this, that the ſoil, that invirons them, if they lie not deep, 


may have the water, imbibed by them, frozen in ſharp winters. By which glaciation, 


the moiſtened portion of the ſoil muſt forcibly endeavour to expand itſelf, and actually 
do ſo in the parts contiguous to the paſſage, ſince there it finds no reſiſtance : and though 


the expanſion made in one year or two be but ſmall, and therefore not obſerved; vet, 


in a ſucceſſion of many winters, it may by degrees grow to be very conſiderable; But 


this ſuſpicion I ſuggeſt not, that I would deny the growth of minerals, but to recom- 


mend this argument for it to further conſideration. And yet I take this to be a better 
proof, than what is much relied on by. ſome writers of metals, who urge, that in 
churches, and other magnificent buildings, that are leaded over, the meralline roofs, 
in a long tract of years, grow far more ponderous, inſomuch, that oftentimes there is 
a neceſſity to remove them, and exchange them for braſs ones. For though this plau- 


_ argument be urged by ſeveral writers, and among them by the learned Jo. Ger- 
Vor. IV. — 
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OBzsERVATIONS about | 
hardus, pag. n. 22; yet I fear they proceed upon a miſtake. For having had ſome 
occaſion to obſerve and enquire after this kind of lead, I ſoon ſuſpected, that the in- 


crement of weight, (which ſometimes may indeed be very great) was no clear proof of 
the real growth of the metal itſelf. For in that, which I had occaſion to conſider, the 


additional weight, as well as bulk, ſeemed to proceed from acetous or other ſaline cor- 


puſcles of the timber of thoſe buildings, which by degrees exhaling and corroding, 


that ſide of the lead which they faſtened on, turned it with themſelves into a kind of 


Ceruſſe: which ſuſpicion I ſhall briefly make probably by noting, 1. That I have 


found by trial purpoſely made, that woods afford an acid, though not merely acid, li- 


quor, capable of corroding lead. 2. That it is known, that lead turned into Ceruſſe 


increaſes notably in weight, . ſome ſay, (for I had not opportunity to try it) about ſix or 


ſeven in the hundred. 3. That from the ſheets of lead, that have very long covered 
churches, and the like buildings, there is often obtained by ſcraping, a good proportion 


of white lead, which I have known much preferred, by an eminent artiſt, to common 
Ceruſſe, when a white pigment was to be employed. And, by the way, men's find- 
ing this Ceruſſe not on that ſide of the lead, that is expoſed to the outward air, (where 


1 ſcarce ever obſerved any) but on the inſide, that regards the timber and other wooden 


work, may diſabuſe thoſe, that fancied this ceruſſe to be a part of the lead calcined by 
the beams of the ſun, that ſtrike immediately upon the metal. And if to this it be 


added, that by diſtillation and otherwiſe I have found cauſe to ſuſpect, that alabaſter 


and white marble may emit ſpirituous parts, that will invade lead, it may be doubted, 
whether what Galen relates of the great intumeſcence of leaden bands or faſtenings, 


wherewith the feet of ſtatues were faſtened to their pedeſtals, be a ſure argument of the 
real growth of that metal in the air. 5 * 


Bur I begin to digreſs, and ſeemingly to the prejudice of the particular ſcope of this 
paper; but yet not to that of one of the main ſcopes of all my phyſical writings, the 


diſquiſition and advancement of truth. 
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-OBSERVATIONS about the GROWTH of IRON. 


ID bb not find in one of our chief mines of iron, that there was any notice taken of 


the growth of that metal; but in another place or two, ſome, that deal in iron-ore; 


informed me, that they believe it grows, and may be regenerated ; and upon that 


account one of them ſet up a work, contiguous to ſome land of mine, to melt over 


again the remainder of ore, that had been already wrought (at a great diſtance from 


that place) and had for ſome ages lain in heaps expoſed to the free air; but with what 
ſucceſs this chargeable attempt has been made, I am not yer informed. OW 
Bur of the growth of iron in the iſland of [vs or Elva, in the Tyrrhene ſea, not 
far from the coaſt of Tuſcamy, not only ancient authors, as Pliny and Sirabo, take ſpe- 
cial notice, but modern mineraliſts of very good credit, as Falopius and Cæſalpinus, 
particularly atteſt the ſame thing; of whom the latter ſpeaks thus: Vena ferri copio- 
fiffima eſt in Italia, 6b eam nobilitata, Iva, Tyrrent maris inſula, incredibili copia etiam 
noſtris temporibus eam gignens: nam terra, que eruitur, dum vena effaditur, tota proce- 
dente tempore in venam convertitur. 1 72 5 
AND the experienced Agricola gives us the like account of a place in his country, 
Germany, In Lygiis, ſays he, ad Sagam oppidum in pratis eruitur firrum, fofſis ad allitu- 
dinem bipedaneam attis. Id decennio renatum denuo foditur, non aliter ac Iloe ferrum. 
Tux learned Johan. Gerhardus, out of a book, which he calls Conciones Metallice ; 
I ſuppoſe he means the High Dutch Sermons of Matbeſius, (whoſe language 1 un- 
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lico faſſore, ad ferrarias, que non lounge Ambergd diſtant, terram inanem cum ferri minera 
erutam, quam vocant den Gummer, mixtam cum recrementis ferri, que appellatur der 


cimo quinto anno 
procudantur. 
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OBSERVATIONS about the GROWTH. of SILVER. 


F the growth, as is ſuppoſed, of filver in the form of trees or glaſs or other ve- 
getables, I have met with ſome inſtances among mineraliſts, and I have elſe- 
where mentioned, that an acquaintance of mine ſhewed me a ſtone, wherein he af- 
firmed the ſilver, I ſaw in it, to have increaſed ſince he had it. But for certain reaſons, 
none of theſe relations ſeem to me very proper to my preſent purpoſe; in order to 


which, I ſhall therefore ſet down only one inſtance, which I lately met with in a French 


collection of voyages, ubliſhed by a perſon of great curioſity and induſtry, from 


whoſe civility I received the book. For there, in an account given by a gentleman 


of his country of a late voyage he made to Peru, wherein he viſited the famous ver- 


mines of Potoff, I found a paſſage, which ſpeaks to this fenſe: Le meilleur argent, &c. 


1. e. The beſt ſilver in all the Indies, and the pureſt, is that of the mines of Poteſi, voyage 4: 


the chief have been found in the mountain of zaſſe : and (ſome lines being inter- 
poſed) it is added, that they draw this metal even from the mineral earths, that were 
in times paſt thrown aſide, when the ground was open, and the grooves and ſhafts, 
that are in the mountains, were made; it having been obſerved, that in theſe recre- 
- ments, metal had been formed afreſh fince thoſe times, which ſufficiently ſhews the 
propenſity of the ſoil to the production of this metal; yet it is true, that theſe impreg- 


"nated earths yield not ſo much as the ordinary ore, which is found in veins betwixt 
the rocks | 5 N ES GS. 
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OBSERVATIONS about the GROWTH of GOLD. 
S for the growth of gold, the enquiries I have yet made among travellers give 
me no great ſatisfaction about it, and though I have ſpoken with ſeveral, that 
have been at the coaſt of Guinea, and in Congo, and other parts of Afric, where much 
gold is to be had; yet I could not learn by them, that they, or any acquaintance of 
theirs among the natives, had ſeen any mines or veins of gold, (which yet divers au- 
thors affirm to be found in more than one kingdom of Atbiopia, and in ſome other 
African Countries.) And having afterwards met with a learned traveller, that had 
carefully viſited the famous goid-mines of Cremnitz in Hungary, he anſwered me, that 
he did not learn from the miners, whether or no the ores of gold, &c. did really grow 
or were regenerated in tract of time, by being expoſed to the air, or upon any other 
account; but the grand overſeer, who was lord of part of the ſoil, told him, that he 
thought the whole mountain to abound with particles of gold, and therefore was wont, 
when the diggers had almoſt exhauſted the vein, to calt in ſtore of earth, and dig up 
other neighbouring places, which, being kept there as in a conſervatory, would after- 
wards afford gold, as the mine did before. {2 
Anv, if a late German profeſſor of phyſick do not miſinform us, his country af- 
fords an eminent inſtance of the growth — of gold. Nam Corbachi, ſays 


he, 


Sieur au 


Peru, pag. 


15. | 


+ +. 
derſtand not) has this notable paſſage to our preſent purpoſe : Relatum mibi eſt a metal- 7 Gerbard. 
4 af 
| Decal. Qaæſt. 
Sinder, congeſtam in cumulos, inſtar magnt cujuſdam valli, ſolibus pluviiſque exponi, & de- — 5 


denus excoqui, eliquarique ferrum tantæ tenacitatis, ut ſolæ laminæ inde bos. u. 18, 
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 OBpsxERVATIONS, Ofc. 3 
he, que ef civitas Weſtphalie,- ſub ditione comitis de Iſenborg & Waldeck, aurum exco- 
quitur ex cumulis congeſtis, ita ut ſingulis quadrienniis iterum elaboretur cumulus unus, ſem- 
per ſe reſtaurante naturd, &c. | wy | 2 n 
| „% ² CRF .- * 8 
SINCE the ſetting down of the foregoing obſervations, I caſually met with a cu- - 
rious book of travels, lately made by the very ingenious Dr. Edward Brown, and find- 


hy 


ing in page 100, a couple of relations, that ſeem pertinently referable, the one to a 


paſſage above-cited out of Agricola, in the notes about the growth of lead, and the 
other to the preſent title about the growth of gold; I thought fit to annex them in the 
earned author's own words, viz. _ = „„ 

1. Sou: paſſages in this mine cut through the rock, and long diſuſed, have grown 


up again: and I obſerved the ſides of ſome, which had been formerly wide enough 
4 to carry their ore through, to approach each other, ſo as we paſſed with difficulty. 


« This happens moſt in moiſt places; the paſſages unite not from the top to the bot- 


. tom, but from one to another. 


-« 2, THz common. yellow earth of the country near Cremnitz, eſpecially of the 
& hills towards the weſt, although not efteemed ore, affords ſome gold: and in one 


place, I ſaw a great part of an hill. digged away, which hath been caſt into the 
% works, waſhed and wrought in the ſame manner as pounded ore, with conſiderable 


profit.“ 


* * 


39 


mii * _ — , 1 — 


ö HE fore · going obſervations about the growth of gold and other metals ate not 


all, that I might, perhaps without being blamed for it, have referred to that 
title. But all my papers, wherein other obſervations of this kind were ſet down, are 


not now at hand, and divers other inftances, that I have met with among writers, of 
the growth of metals, (taking that expreſſion in the ſenſe I formerly declared) do not 
ſeem to me fo pertinent in this place, becauſe the improving ores were not expoſed, 


nor perchance acceſſible to the air. And even as to the inſtances, that I have now 


mentioned, till ſeverer obſervations have been made, to determine, whether it be part- | 


ly the contact or the operat'on of the air, or ſome internal diſpoſition, analogous to a 
metalline feed or ferment, that cauſes this metalline increment, I dare not be poſitive ; 
though I thought the intereſt of the air in this effe᷑t might make it pardonable, to 


add on this occaſion to the hiſtory of nature ſome particulars, of which the cauſe eon- 


jecturally propoſed may be probably enough to countenance a ſuſpicion, till further eu- 
perience have more clearly inſtructed us . I 1 . 
To what has been ſaid of the growth of metals in the air, I add ſome inſtances of 


the growth of foſſile ſalts, and of ſome other minerals: but, beſides that theſe belo 


to the paper about the ſaltneſs of the air; what has been already ſaid may ſuffice for 


the preſent occaſin. 3 
75 ö ,, ro $0 Ber: 
AFTER what I writ in a part of the following diſcourſe, having an oppor- 
tunity to look again upon the marchaſite there mentioned to have been hermetically 
ſealed up after its ſurface had been freed from the grains of vitriolate ſalt, that adhered 
to it, I preceived, that notwithſtanding the glaſs had been fo cloſely ſtopped, yet there 
plainly appeared from the outſide of the maſs fome grains of an effloreſcence, whoſe 
colour between blue and green, argued it to be of a vitriolate nature. If this be ſe- 
conded with other trials made with the like ſucceſs, it may ſuggeſt new thoughts about 
the growth of metals and minerals, eſpecially with reference to the air. : 8 1 


=” 


| | V ABOUT | 
Some HIDDEN QUALITIES in the AIR. 


WJ ESIDES the four firſt qualities of the air, (heat, cold, dryneſs and moiſture) 
that are known even to the vulgar; and thoſe more unobvious, that philoſo- 


| phers and chemiſts have diſcovered, ſuch as gravity, ſpringineſs, the power of 
refracting the beams of light, &c. I have often ſuſpected, that there may be in the 
air ſome yet more latent qualities or powers differing enough from al theſe, and prin- 
cipally due to the ſubſtantial parts or ingredients, whereof it conſiſts. And to this 
conjecture I have been led, partly (though not only, or perhaps chiefly)by conſidering 
the conſtitution of that air we live and breathe in, which, to avoid ambiguities, I 
elſewhere call Atmoſpherical air. For this is not, as many imagine, a ſimple and ele- 
mentary body, but a confuſed aggregate of effluviums from ſuch differing bodies, 
that, though they all agree in conſtituting, by their minuteneſs and various motions, 
one great maſs of fluid matter, yet perhaps there is ſcarce a more heterogeneous body 
in the world. 3 | Tae N 
AND as by air I underſtand not, (as the Peripateticks are wont to do) a mere ele- 
mentary body; ſo when I ſpeak of the qualities of the air, I would not be thought to 
mean fuch naked and abſtracted beings (as the ſchools often tell us of,) but ſuch as 
they call qualities in concreto, namely, corpuſcles endued with qualities, or capable of 
producing them in the ſubjects they invade and abound inn. 
T have elſewhere ſhewn it to be highly probable, that, beſides thoſe vapours and ex- tn « paper 
| halations, which by the heat of the ſun are elevated into the air, and there afford ee 
matter to ſome meteors, as clouds, rain, parhelions and rain-bows, there are, at leaſt eam. 
at ſome times, and in ſome places, ſtore of effluviums emitted from the ſubterraneal 
parts of the terreſtrial globe; and it is no leſs probable, (from what I have there and 
elſewhere delivered) that in the ſubterraneal regions there are many bodies, ſome fluid 
and ſome conſiſtent, which, though of an operative nature, and like, upon occaſion, 
ro emit ſteams, ſeldom or never appear upon the ſurface of the earth, ſo that many of 
them have not ſo much as names aſſigned them even by the mineraliſts. Now, among 
this multitude and variety of bodies, that lie buried out of our ſight, who can tell, 
but that there may be ſome, if not many, of a nature very differing from thoſe we are 
hitherto familiarly acquainted with ; and that, as divers wonderful and peculiar opera- 
tions of the loadftone, (though a mineral many ages ago famous among philoſophers 
and phyſicians) were not diſcovered till of later ages, wherein its nobler virtues have 
been diſcloſed ; ſo there may be other ſubterraneous bodies, that are endowed with con- 
ſiderable powers, which, if they were known, be found very differing from thoſe of 
the foſſiles we are wont to deal with? 5 
I alſo further conſider, that (as I have elſewhere endeavoured to make it probable) 
the ſun and planets. (to ſay nothing of the fixed ſtars) may have influences here below 
diftin&t from their heat and light. On which ſuppoſition it ſeems not abſurd to me to 
ſuſpect, that the fubtil, but corporeal, emanations even of theſe bodies may (ſome- 
times at leaft) reach to our air, and mingle with thoſe of our globe in that great re- 
ceptacle or rende ſvous of celeſtial and terreſtrial efluyiums, the atmoſphere. And if 
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 SvusricioNns about in : 
this ſuſpicion be net groundleſs, the very ſmall knowledge we have of the ſtrufture . 
and conſtitution bb globes, ſo many thouſands or hundreds of thouſands of miles 
remote from us, and the great ignorance we mult be in of the nature of the particular 
bodies, that may be preſumed to be contained in thoſe globes, (as minerals and other 
bodies are in the earth) which in many things appear of kin to thoſe that we inhabir, 
(as with excellent teleſcopes I have often with attention and pleaſure obſerved, parti- 
cularly in the moon) this. great imperfection, I fay, of our knowledge may keep it 
from being unreaſonable to imagine, that ſome, if not many, of thoſe bodies and their 
effluxions, may be of a nature quite differing from thoſe we take notice of here about 
us, and conſcquently may operate after a very differing and peculiar manner. 
Anp though the chief of the heteroclite effluviums, that endow the air with hidden 


qualities, may probably proceed from beneath the ſurface of the earth, and from the 


celeſtial bodies; yet I would not deny, but that, eſpecially at ſome times, and in ſame 
places, the air may derive multitudes of efficacious particles from its own operations, 
acting as a fluid ſubſtance upon that vaſt number and variety of bodies, that are im- 
mediately expoſed to it. For, though, by reaſon of its great thinneſs, and of its being 
in its uſual ſtate devoid both of taſte and ſmell, it ſeems wholly unfit to be a men- 
ſtruum; yet 1 am not ſure but it may have a diſſolving, or at leaſt a conſuming, power 
on many bodies, eſpecially ſuch as are peculiarly diſpoſed to admit its operations. 
For I conſider, that the air has a great advantage by the vaſt quantity of it, that 
may come to work in proportion to the bodies that are expoſed to it: and I have lo 
thought, that, in divers caſes, the 8 0 of a menſtruum may much more conſider- 
ably compenſate its want of ſtrength, than chemiſts are commonly aware of, (as there 
may be occaſion elſewhere to exemplify.) And there are liquors, which paſs for inſi- 
pid, (and are therefore thought to be altogether unfit to be ſolvents,) which, thou 
they have their active parts too thinly diſperſed to be able preſently to make ſenſible 
impreſſions upon our organs of taſting, yet are not quite deſtitute of corpuſcles fit to 
act as a ſolvent; eſpecially if they have time enough to make with the other parts of 
the fluid ſuch numerous and various motions, as muſt bring, now ſome of them, and 
then others, to hit againſt the body expoſed to them. Which may be illuſtrated by the 
ruſt like to verdigreaſe, which we have obſerved in copper, that has been long ex- 
poſed to the air, whoſe ſaline particles, little by little, do, in tract of time, faſten 
_ themſelves in ſuch numbers to the ſurface of the metal as to corrode it, and produce 
that effloreſcence coloured like verdigreaſe which you know is a factitious body, wont 
to be made of the ſame metal, corroded by the ſharp corpuſcles of vinegar, or of the 
huſks of grapes: beſides, that by the power, which mercury has to diſſolve gold and 
ſilver, it appears, that it is not always neceſſary for the making a fluid fit to be a diſ- 
ſolvent, that it ſhould affect the taſte. And as to thoſe bodies, on which the aerial 
menſtruum can, though bur ſlowly, work, the greateſt quantity of it may bring itthis 
advantage, that, whereas even the ſtrongeſt menſtruums, if they bear no great pro- 
portion in bulk to the bodies they are to work on, are eaſily glutted, and being unable 
to take up any more, are fain to leave the reſt of the body undiſſolved, our aerial 
menſtruum bears fo vaſt a proportion to the bodies expoſed to it, that when one por- 
tion of it has impregnated itſelf as much as it is able, there may ſtill come freſh and 
freſh to work further on the remaining part of the expoſed bol. 
Bes1DEs the ſaline and ſulphureous particles, that, at leaſt in ſome places, may (as 1 
have elſewhere ſhewn) impregnate the air, and give it a greater affinity to chemical 
menſtruums more ſtrictly ſo called; I am not averſe from thinking, that the air, merely 
as a fluid body, that conſiſts of corpuſcles of differing ſizes and ſolidities reſtleſly and 
very variouſly moved, may upon the account of the corpuſcles be ſtill reſolving, or 
| | / preying 
8 3 | 
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the HIDDEN QuaLiTiEs of the Air. 
preying upon the particles of the bodies, that are expoſed to their action. For many 
of thoſe aerial corpuſcles, ſome hitting and ſome rubbing themſelves every. minute 
againft thoſe particles of expoſed bodies, that chance to lie in their way, may well, by 
thoſe numerous qccurſions and affrictions, ſtrike off and carry along with them now 
ſome, and then others of thoſe particles; as you ſee it happens in water, which, as ſoft 


and fluid as it is, wears out ſuch hard and ſolid bodies as ſtones themſelves, if it often 
enough meet them in its paſſage, according to the known ſaying, 


Gutta cavat lapidem non vi, ſed ſæpe cadendo. 


And though the aeri 
times large and ſeemingly ſolid; yet this needs not make you reject our ſuppoſition, 
becauſe it is not upon the whole body at once, that, according to us, the aerial cor- 
puſcles endeavour to work, but upon the ſuperficial particles, which may often be more 
minute than thoſe corpuſcles; as you will the more eaſily believe, if you firſt obſerve 
with a 
bodies, that to the naked eye ſeem very ſmooth, and even of thoſe, that are poliſhed 
by art with tripoli or puttee; and then conſider, that one of theſe protuberances, being 
yet manifeſtly viſible, may well be preſumed to conſiſt of a multitude of leſſer particles, 


divers of which may very well be as minute as thoſe aerial corpuſcles, that ſucceſſively 


hit againſt them, and endeavour to carry them along with themſelves. And this may 


be illuſtrated by a familiar inftance. For if you take a lump of loaf ſugar, or even of 
a much folider and harder body, ſal gemmæ, and caſt it into common water, though- 
this liquor is infipid, and the motions of its corpuſcles but very languid; yet theſe cor- 


puſcles are capable to looſen and carry off the ſuperficial particles of ſugar or ſalt, that 
chance to lye in their way, and freſh corpuſcles of water ſtill ſucceeding to work upon 


| Pon 
the remaining particles of the expoſed body, that ſtands in their way, the whole lump 
5 18, by and 


liquor. 


d little, diffolved, and ceaſes to appear to the eye a thing diſtinct from the 
Sou things, th 


of ſome ſubſtance, that once iſſued out of the ſun, and reached unto the air. 

may be certain bodies for the moſt part in the form of liquors, which though they paſs 

off from ſome peculiarly diſpoſed bodies, may during their ſtay or contact produce in 
them a great and ſtrange aptneſs to be volatized. In favour of which conjecture, I 

might here alledge both the effects, which the Paracelſians and Helmontians aſcribe to 


the Alkaheſt, of volatizing even fixed and ponderous bodies barely by being often ab- 


ſtracted from them, and ſome other things, which I ſhall now leave unmentioned, be- 
cauſe you may find them in my notes about Volatility and Fixity. „ 


Bur whatever become of this conjecture, it is conſonant to experience, that, either 


upon the above recited accounts, or alſo ſome others, thoſe parts of the atmoſphere, 
which, in a ſtricter. ſenſe, may be called the air, are, at leaſt, in ſome places, ſo inter- 
mixed with particles of differing kinds, that among that great number of various ſorts 


of them, it is very likely that there ſhould be ſome of an uncommon and unobſerved 


nature. And I could countenance what has been ſaid by the waſting of odorous bo- 
dies, and eſpecially camphire, and by repreſenting, that I have.obſerved ſome ſolid bo- 
dies atually cold, when their ſuperficial parts were newly taken off, to emit, though 


ug . 
inviſibly, ſuch copious ſteams into the air, as to grow continually and manifeſtly light- 


er upon the balance, ſo as to ſuffer a notable decrement of weight in a minute of an 
hour. But the mention I make of ſuch things in another paper, diſſuades me ft 


al corpuſcles be very minute, and the bodies expoſed to them often- 


microſcope, how many extant particles may be met with on the ſurface of 


at have occurred to me, have made me ſuſpect, that it is not impoſſi- 
ble, but that ſome bodies may receive a diſpoſition to volatility, and conſequently to 
paſs into the air by the action either of the ſun- beams, in the form of ſun- beams, or 
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ſiſting on them here, where it will be ſeaſonable to reſume the diſcourſe, which the 
mention of the diſſolving power, that may be gueſſed to be in the air, has for ſome. 
pages interrupted, and to tell you, that thoſe propounded, before I entered upon the 
digreſſion, are the two main conſiderations 4 priori (as they ſpeak) whereon I have 
grounded my ſurmiſe, which being propoſed but as a ſuſpicion, I preſume it will not 
be expected, that the argument 2 poſteriori, which I ſhall bring to countenance it, 
ſhould be more than conjectures, much leſs, that they ſhould be demonſtrations. And 
therefore I ſhall venture to lay before you fome few phænomena, which ſeem to be at 
leaſt as probably referable to ſome latent quality in the air, as to any other cauſe I yet 
know. Upon which ſcore ſuch phænomena may be allowed to be pleaded in favour of 
our ſuſpicion, until ſome other certain cauſe of them ſhall be ſatisfactorily afſigned,” 

. HavinG premiſed thus much to keep you from looking for ſtronger proofs than I 
think my taſk obliges me to give; the firſt phænomenon, I ſhall propoſe, ſhall be the 
appearing or growth of ſome ſalts in certain bodies, which. we obſerved to afford them 

4 | either not at all, or at leaſt nothing near in ſuch plenty, or ſo ſoon, unleſs they be ex- 
ſed to the air. Of ſuch a phænomenon as this, that is not ſo much as mentioned 
by vulgar philoſophers, and very rarely, if at all, to be met with in the laboratories of 
chymiſts, you will not, I ſuppoſe, wonder, that I do not preſent you many examples, 
. and ſome few I am able to name. For I remember, that ſuſpecting a ſolid marchaſite, 
| hard as ſtone, to be fit to be made an inſtance for my purpoſe, I cauſed it to be broken, 
that the internal more ſhining parts might be expoſed to the air; but, though this were 
done in a room, where a good fire was uſually kept, ſo that the marchaſite was not 
only ſheltered from the rain, but kept in a dry air, yet after a while I diſcovered upon 
the gliſtering parts an effloreſcence of a vitriolate nature. „ 
AnD afterwards meeting with a ponderous and dark coloured mineral, and which, 
at the firſt breaking, diſcovered to the eye no appearance of any falt. gor ſo much as 
any ſhining marchaſitical particles, we found nevertheleſs, that a good quantity of theſe 
hard and heavy bodies, being kept expoſed to the air, even in a room, that preſerved 
them from the rain, though probably they had lain many ages entire in the hill, where- 
in they were found under ground; yet in not many months, b the operation of the 
air upon them, they were, in great part, crumbled to powder exceeding rich in 
| copperas. Nay, I remember, that having for curioſity ſake, laid up ſome of theſe 
a ſtones in a room, where I conſtantly kept fire, and in the drawer of a cabinet, which 
= - | I did not often take out to give them freſh air, ſome, if not moſt of them, were not- 
i Fe withſtanding covered with a copious effloreſcence, which by its conſpicudus colour bet 
| | vween blue and green, by its taſte, and by its fitneſs to make in a trice an inky mixture 
4 with infuſion of galls, ſuFciently manifeſted itſelf to be vitriol ; whoſe growth by the 
help of the contact of the air is the more conſiderable, becauſe it is not a mere acid ſalt, 
but abounds in ſulphureous and combuſtible parts, which I have divers times been able, 
by methods elſewhere mentioned actually to ſeparate or obtain from common vitriol with- —— 
out the addition of any combuſtible body, and ſometimes without any additament at t 
all. It was alſo uncommon, that our blackiſh minerals required no longer time, nor {i 
{ no rain, to make them afford their vitriolate effloreſcences: for I remember, I kept n 
5 many of thoſe marchaſites, both glittering ones and others, of which they make and tl 
4 ſell great quantities of vitriol at Depiford, without perceiving in them a change, that 0 
| came any thing near to what I have recited. And J obſerved thoſe, whoſe trade it is to 
F make vitriol, to be often obliged to let their vitriol-ſtones, as they call them, lie half a 
; year, or even eighteen months, or two years expoſed,. not only to the open air, but to 
the rain and ſun, to be able to obtain from them their vitriolate parts. 
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tbe HIDDEN QUAILIITIES of the AIR. 
Tua ualſo the earth or ore of allum, being robbed of its ſalt, will in tract of time 
recover it by being ex ſed to the air, We are aſſured by the experienced Aricola, 
where, having delivered the way of making allum, be ſubjoins this advertiſement: 
Terra aluminoſa, que in caſtellis diluta, peſiquam effluxit, ſuperfuit egeſta & ccacervata 
guotidie, rurſus mag is nazis fit alumingſa, non aliter atgue terra, ex qua halinitrum 
ſueco plenior fit; quare denuo iu caſtella comicitur, & aſuæ affuſe ea 


percalantur. 1 ) Dt £365 . 

I have likewiſe obſerved, as you alſo perchance have done, that ſome kind of lime 

in old walls and moift places has gained in length of time a copious effloreſcence, very 
much of- nitrous nature; as I was convinced by having obtained ſalt- petre from it by 

barely diſſolving it in common water, and evaporating the filtrated ſolution: and, that 


in calcined vitriol, whoſe ſaline parts have been driven away by the violence of the fire, 


particles of freſh ſalt may be found, after it has lain a competent time in the air, I 
ſhall before long have occafian to inform youu. Et 1 


Bur in the mean time, (to deal ingenuouſly with you,) I ſhall confeſs to you, that 


though thele and the like obſervations have ſatisfied learned men, without having been 
called in qusſtion, and conſequently have, at leaſt, probability enough to ground our 
ſuſpicion upon; yet I, that am more concerned for the diſcovery of a truth than the 
reputatian of a paradox, propoſe the argument drawn from the foregoing obſervations, 


but as a probationer. For it yet ſeems to me ſomewhat doubtful, whether the ſalts, 
that appear in the forementioned caſes, are really produced by the operation of the air 


working as an agent, or alſo concurring as an ingredient z or whether theſe ſaline ſub- 
ſtances be not the production of ſome internal thing, that is analagous to a ſeminal 
principle, which makes in theſe bodies a kind of maturation of ſome parts, which be- 
ing once ripened, and perhaps aſſiſted by the moiſture of the air, difcloſe themſelves in 


the form of ſaline concretions; as in the feculent or tartareous parts of many wines, 


there will in tract of time be generated or produced ftore of corpuſcles of a ſaline na- 
ture, that produce the acid taſte we find in tartar, eſpecially, that of rheniſh wine. 
It may alſo be ſuſpected, that the formeriy mentioned ſalts found in marchafites, in 
' nitrous and aluminous earths, &c. are made by the ſaline particles of the like nature, 
that among multitudes of other kinds ſwim in the air, and are attracted by the con- 
generous particles, that yet remain in the terreſtrial bodies that are, as it were, the 
wombs of ſuch minerals, (as I have elſewhere ſhewn, that the ſpirit of nitre will, with 
fixed nitre and ſome other alkalies, compoſe falt-petre;) or elſe, that theſe zrial ſalts, if 
I may ſo call them, aſſiſted by the moiſture of the air, do foften and open, and almoſt 
corrode or diſſolve the more terreſtrial ſubſtance of theſe wombs, and thereby ſolicit 
out and fomewhat extricate the latent ſaline particles, and, by their union with them, 
compoſe thoſe emerging bodies, that reſemble vitriol, allum, &c. 1 
Bur nat only to ſuggeſt theſe ſcruples, as if I had a mind they ſhould but trouble 
you, and keep you irreſolute, I ſhall propound ſomething towards the removal of 


them; namely, that a convenient quantity of nitrous earth, or that other of thoſe. 


ſubſtances, which you would examine, be kept in a cloſe veſſel to which the air has 
not acceſs, for at leaſt as long time as has been obſerved to be ſufficient to impregnate 
the like ſubſtance, or rather a portion of the ſame parcel, that was choſen to be in- 
cluded : for if the body, that was kept cloſe, have either gained no falt at all, or very 
much leſs in proportion to its bulk than that, which was kept expoſed, we may thence 
eſtimate what is to be aſcribed to the air in the production of nitre or other ſaline con- 
cretions. And, becauſe I have obſerved none of theſe bodies, that would fo ſoon, 
and ſo manifeſtly even to the eye, diſcloſe a faline ſubſtance, as the blackiſh vitriol- 


ore, I lately told you I kept in a drawer of my cabinet; I judged, that a very fit ſub- 
B OE nn N ect. 
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without air, makes me ſometimes prone to ſuf 


— 


"SusPICcIoNs about 


jet, wherewith to try, what maturation, or time, when the air was ſecluded, would 

perform towards the deciding of our difficulty: and accordingly having taken ſome 
fragments of it, which we had carefully freed from the adhering vitriolate effloreſcence, 
by whoſe plenty we are aſſured, that is was very well diſpoſed to be wrought on by 

the air, we put of theſe fragments of differing ſizes into two conveniently ſhaped 
glaſſes, which being hermetically ſealed were ordered to be carried away, and kept in 
fixed places; by which means it was expected, that, even without opening the glaſſes, 
we ſhould be able eaſily to fee by the changed colour of the ſuperficial parts, whether 
any vitriolate effloreſcence were produced; but, through the negligence or miſtake of 
thoſe, to whom the care was recommended, the experiment was never brought to 
an iſſue; and though I afterwards got more of the mineral, and made a ſecond trial 


of the ſame, I have not yet been informed of the event. ; 


wv 


Bur, Sir, though, until the ſucceſs of ſome trial be known, I dare not too confi- 


dently pronounce about the production or regeneration of ſalts in bodies, that have ; 


been robbed of them, and aſcribe it wholly to the air; yet, when I conſider the ſeveral 
and great effects of the air upon divers other bodies, I think it not raſh to conjecture, 


in the mean time, that the operations of the air may have a conſiderable” Mare in theſe 


phenomena, and fo that there may be latent qualities in the air, in the ſenſe I declared 
above, where I told you, that when I ſpeak of theſe qualities, I look upon them in 
cancreto, (as they phraſe it,) together with the ſubſtances or corporeal effluvia they 
reſide in: and of theſe ærial qualities, taken in this ſenſe, 1 ſhall now proceed to men- 
tion ſome other inſtances.  —_ „ % ͤ ũ ù ]]] 4c 

Tux difficulty we find of keeping flame and fire alive, though but for a little time, 
pect, that there may be diſperſed through 
the reſt of the atmoſphere ſome odd ſubſtance, either of a ſolar, or aſtral, or ſome 
other exotic nature, on whoſe account the air is ſo neceſſary to the ſubſiſtence of flame; 


which neceſſity I have found to be greater, and leſs dependent upon the manifeſt attri- 
butes of the air, than naturaliſts 


m to have obſerved. For J have found by trials 
purpoſely made, that a ſmall flame of a lamp, _— fed perhaps with a ſubtil thin 
oyl, would in a large capacious glaſs-receiver expire, for want of air, in a far leſs time 

than one would believe. And it will not much leſſen the difficulty to alledge, that 
either the groſs fuliginous ſmoak did in a cloſe veſſel ſtifle the flame, or, that the preſ- 


ſure of the air is requiſite to impel up the aliment into the wick: for, to obviate theſe 
_ objections, I have in a larger receiver imployed a very ſmall wick with ſuch rectified 


ſpirit of wine, as would in the free air burn totally away; and yet, when a very ſmall _ 
lamp, furniſhed (as I was faying) with a very ſlender wick, was made to burn, and, 
filled with this liquor, was put lighted into a large receiver, that little flame, though it 
emitted no viſible ſmoak at all, would uſually expire within about one minute of an 
hour, and, not ſeldom, in a leſs time; and this, though the wick was not ſo much 


as ſinged by the flame: nor indeed is a wick neceſſary for the experiment, fince high- 


ly rectified ſpirit of wine will in the free air flame away well without it. And indeed 


ijt ſeems to deſerve our wonder, what that ſhould be in the air, which enabling it to 
keep flame alive, does yet, by being conſumed or depraved, ſo ſuddenly render the air 


unfit to make flame ſubſiſt. And it ſeems by the ſudden waſting or ſpoiling of this 
fine ſubject, whatever it be, that the bulk of it is but very ſmall in proportion to the 
air it impregnates with its virtue. For after the extinction of the flame, the air in the 
receiver was not viſibly altered, and, for aught I could perceive by the ways of judg- 


ing J had then at hand, the air retained either all, or at leaſt far the greateſt part of 
its elaſticity, which I take to be its moſt genuine and diſtinguiſhing property. 


AND 


— 


— — 


— 


the HIDDEN QPALITIIES F ' the Ak. 

AnD this undeſtroyed ſpringineſs of the air ſeems to make the neceſſity of freſh air 
to the life of hot animals, (few of which, as far as I can gueſs after many trials, 
would be able to live two minutes of an hour, if they were totally and all at once de- 
prived of air,) ſuggelt a great ſuſpicion of. ſome vital ſubſtance, if I may ſo call it, 
diffuſed through the air, whether it be a volatile nitre, or (rather) ſome yet anonimous 
ſubſtance, ſydereal or ſubterraneal, but not improbably of kin to that, which I lately 
noted to be ſo neceſſary to the maintenance of other flames. 1 | 


I know not, whether you will think it pertinent to our preſent diſcourſe, that I ob- 


ſerve to you, that by keeping putrifying bodies in glaſſes, which by Hermes his ſeal 


were ſecured from the contact of the external air, I have not been able to produce an 


any. 
inſet, or other living creature, though ſometimes I have kept animal ſubſtances, and 


even blood fo included, for many months, and one or two of them for a longer time; 
and though all theſe ſubſtances had a manifeſt change made in their conſiſtence whilſt 
they remained ſealed up. „„ ö JE 

O this occaſion I ſhall add an odd obſervation, that I met with in a little diſſerta- 
tion de admirandis Hungarie aquis, written by an anonymous, but ingenious nobleman 


of that country, where, ſpeaking of the native ſalt, that abounds in their regions, he 


ſays, that in the chief mine (by them called Dęfenſis) of Tranſylvania, there was, a 


* * ge beam, dug out of the middle of the 
ſalt; but, though it was ſo hard; that it would not eaſily be wrought upon by iron 


few years before he writ, a great oak, like a hu 


tools, yet being expoſed to the air out of the mine, it became ſo rotten, as he ex- 
preſſes it, that in four days it was eaſy to be broken, and crumbled between one's 
fingers. And of that corruptive or diſſolutive power of air near thoſe mines, the ſame 


author mentions other inſtances. 50 ET ; 
Haix found an antimonial preparation to procure -vomits, in a caſe where I did 
not at all expect it, I was afterwards curious to enquire of ſome phyſicians and chy- 


miſts, that were of my acquaintance, whether they had not taken notice, that Anti- 
monium Diaphoreticum, which, as its name imports, is wont to work by ſweat or 


tranſpiration, would not become vomitive, if it were not kept from the air? To which 


one pbyſician, that was a learned man, aſſured me, it would, as he had found by par- 


ticular trials: and the like anſwer has been given me by more than one. And I find, 
that the experienced Zwelfer himſelf does ſomewhere give a caution againſt letting the 
air have acceſs to theſe antimonial medicines, leſt it ſhould render them, as he ſays it 
will, in tract of time, not only emetic, but diſpoſed to produce heart-burnings, (as 
they call them,) faintings, and other bad ſymptoms. And I learned by enquiry, from 
a very ingenious doctor of phyſic, that, having carefully prepared Antimonium Dia- 
phoreticum, he gave many doſes whilſt it was freſh and kept ſtopped in a glaſs, (with- 
out finding, that in any patient it procured ſo much as one vomit,) but having kept a 
parcel of the ſelf-ſame remedy for a pretty while in a glaſs only covered looſely with a 
paper, the medicine, vitiated by the air, proved emetic (ſtrongly enough) to thoſe, 
who neither by conſtitution, or foulneſs of ſtomach, or on any other diſcernible ac- 
count, were more than others, that had taken it diſpoſed to vomit. By which obſer- 
vations, and from what I formerly told you of the falt-petre obtainable from quick- 
lime, a man partial to the air would be made forward to tell you, that this looks, as 

if either there were in the air a ſubſtance diſpoſed to be aſſimilated by all kinds ot bo- 
dies, or that the air is ſo vaſt and rich a rendezvouz of innumerable ſeminal corpuſcles, 


and other analogous particles, that almoſt any body long expoſed to it may there meet 


with particles of kin to it, and fit to repair its wrongs and loſſes, and reſtore it to its 


N 2 Proceed 


natural condition. But without taking any further notice of this odd ſurmize, I will 
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SusPICIONS about 3 
ject, wherewith to try, what maturation, or time, when the air was ſecluded, would 
perform towards the deciding of our difficulty: and accordingly having taken ſome 
fragments of it, which we had carefully freed from the adhering vitriolate efloreſcence, 
by whoſe plenty we are aſſured, that is was very well diſpoſed to be wrought on by 
the air, we put of theſe fragments of differing ſizes into two conveniently ſhaped 
glaſſes, which being hermetically ſealed were ordered to be carried away, and kept in 
fixed places; by which means it was expected, that, even without opening the glaſſes, 
we ſhould be able eaſily to ſee by the changed colour of the ſuperficial parts, whether 
any vitriolate effloreſcence were produced; but, through the negligence or miſtake of 
thoſe, to whom the care was Feng wee the experiment was never brought to 
an iſſue; and though I afterwards got more of the mineral, and made a ſecond trial 
of the ſame, I have not yet been informed of the event. 5 

Bur, Sir, though, until the ſucceſs of ſome trial be known, I dare not too confi- 


= 


dently pronounce about the production or regeneration of ſalts in bodies, that have 


been robbed of them, and aſcribe it wholly to the air; yet, when I conſider the ſeveral 


and great effects of the air upon divers other bodies, I think it not raſh to conjecture, 


in the mean time, that the operations of the air may have a conſiderable are in theſe 


other exotic nature, on whoſe account the air is ſo neceſſary to the ſubſiſtence of flame; 


butes of the air, than naturaliſts ſeem to have obſerved. For I have found by trials 


lamp, furniſhed (as I was faying) with a very ſlender wick, was made to burn, and, 


fine ſubject, whatever it be, that the bulk of it is but very ſmall in proportion to the 


its elaſticity, which I take to be its moſt genuine and diſtinguiſhing property. 


phenomena, and ſo that there may be latent qualities in the air, in the ſenſe I declared 


above, where I told you, that when I ſpeak of theſe qualities, I look upon them in 


cancreto, (as they phraſe it,) together with the ſubſtances or corporeal effluvia they 
reſide in: and of theſe ærial qualities, taken in this ſenſe, I ſhall now proceed to men- 
tion ſome other inſtances. VVV 8 

Tux difficulty we find of keeping flame and fire alive, though but for a little time, 
without air, makes me ſometimes prone to ſuſpect, that there may be diſperſed through 
the reſt of the atmoſphere ſome odd ſubſtance, either of a ſolar, or aſtral, or ſome 


which neceſſity I have found to be greater, and leſs dependent upon the manifeſt attri - 


purpoſely made, that a ſmall flame of a lamp, mo fed perhaps with a ſubtil thin 
oyl, would ina large capacious glaſs-receiver expire, for want of air, in a far leſs time 
than one would believe. And it will. not much leflen the difficulty to alledge, that 
either the groſs fuliginous ſmoak did in a cloſe veſſel ſtifle the flame, or, that the preſ- 
ſure of the air is requiſite to impel up the aliment into the wick: for, to obviate theſe 
objections, I have in a larger receiver imployed a very ſmall wick with ſuch rectified 
ſpirit of wine, as would in the free air burn totally away; and yet, when a very ſmall 


filled with this liquor, was put lighted into a large receiver, that little flame, though it 
emitted no viſible ſmoak at all, would uſually expire within about one minute of an 
hour; and, not ſeldom, in a leſs time; and this, though the wick was not fo much 
as ſinged by the flame: nor indeed is a wick neceſſary for the experiment, fince high- 
ly rectified ſpirit of wine will in the free air flame away well without it. And indeed 
it ſeems to deſerve our wonder, what that ſhould be in the air, which enabling it to 
keep flame alive, does yet, by being conſumed or depraved, ſo ſuddenly render the air 
unfit to make flame ſubſiſt. And it ſeems by the ſudden waſting or ſpoiling of this 


air it impregnates with its virtue. For after the extinction of the flame, the air in the 


receiver was not viſibly altered, and, for aught I could perceive by the ways of Judg- 
ing! had then at hand, the air retained either all, or at leaſt far the greateſt part of 
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AnD this undeſtroyed ſpringineſs of the air ſeems to make the neceſſity of freſh air 

to the life of hot animals, (few of which, as far as I can gueſs after many trials, 
would be able to live two minutes of an hour, if they were totally and. all at once de- 
prived of air,) ſuggeſt a great ſuſpicion of. ſome vital fubſtance, if I may ſo call it, 
diffuſed through the air, whether it be a volatile nitre, or (rather) ſome yet anonimous 
ſubſtance, ſydereal or ſubterraneal, but not improbably of kin to that, which I lately 

noted to be ſo neceſſary to the maintenance of other flames. fn 


* 


1 know not, whether you will think it pertinent to our preſent diſcourſe, that I ob- 
ſerve to you, that by keeping putrifying bodies in glaſſes, which by Hermes his ſeal 
were ſecured from the contact of the external air, I have not been able to produce any 
inſe&, or other living creature, though ſometimes I have kept animal ſubſtances, and 
even blood fo included, for many months, and one or two of them for a longer time ; 
and though all theſe ſubſtances had a manifeſt change made in their conſiſtence whilſt 

they remained ſealed up. _ „„ „„ e e 


| I ſhall add an odd ration; that wih i little diflerta- 


ON this occaſion 


tion de admirandis Hungariæ aquis, written by an anonymous, but ingenious nobleman 
of that country, where, ſpeaking of the native ſalt, that abounds in their regions, he 
ſays, that in the chief mine (by them called Defenfis) of Tranſylvania, there was, a 
few years before he writ, a great oak, like a huge beam, dug out of the middle of the 
ſalt; but, though it was ſo hard, that it would not eaſily be wrought upon by iron 
tools, yet being expoſed to the air out of the mine, it became fo rotten, as he ex- 
preſſes it, that in four days it was eaſy to be broken, and crumbled between one's 
fingers. And of that corruptive or diſſolutive power of air near thoſe mines, the ſame 
author mentions other inſtances. 5 l 8 „ 
Havine found an antimonial preparation to procure vomits, in a caſe where I did 
not at all expect it, I was afterwards curious to enquire of ſome phyſicians and chy- 
miſts, that were of my acquaintance, whether they had not taken notice, that Anti- 
monium Diaphoreticum, which, as its name imports, is wont to work by ſweat or 
' tranſpiration, would not become vomitive, if it were not kept from the air? To which 
one pbylician, that was a learned man, aſſured me, it would, as he had found by par- 
ticular trials: and the like anſwer has 'been given me by more than one. And [ find, 
that the experienced Zwelfer himſelf does ſomewhere give a caution againſt letting the 
air have acceſs to theſe antimonial medicines, - left it ſhould render them, as he ſays it 
will, in tract of time, not only emetic, but diſpoſed to produce heart-burnings, (as 
they call them, ) faintings, - and other bad ſymptoms. And J learned by enquiry, from 
a very ingenious doctor of phyſic, that, having carefully prepared Antimonium Dia- 
phoreticum, he gave many doſes whilſt it was freſh and kept ſtopped in a glaſs, (with- 
out finding, that in any patient it procured ſo much as one vomit,) but having kept a 
parcel of the ſelf-ſame remedy for a pretty while in a glaſs only covered looſely with a 
paper, the medicine, vitiated by the air, proved emetic (ſtrongly enough) to thoſe, 
who neither by conſtitution, or foulneſs of ſtomach, or on any other diſcernible ac- 
count, were more than others, that had taken it diſpoſed to vomit. By which obſer- 
vations, and from what 1 formerly told you of the ſalt- petre obtainable from quick- 
lime, a man partial to the air would be made forward to tell you, that this looks, as 
if either there were in the air a ſubſtance diſpoſed to be afimilated by all kinds of bo- 


dies, or that the air is ſo vaſt and rich a rendezvouz of innumerable ſeminal corpuſcles, 11 
and other analogous particles, that almoſt any body long expoſed to it may there meet lt” 
with particles of kin to it, and fit to repair its wrongs and loſſes, and reſtore it 50 its _ * 
natural condition, But without taking e notice of this odd ſurmize, I will 

N 2 


proceed 
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leſs 
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oceed to mention two or three other phenomena of nature, that ſeem to favour 
the ſuſpicion, that there may be ſecret qualities in the air, in reference to ſome bodies. 

Taz ingenious. Monſieur de Rocbeford, in the handſome account he gives of the 
apple, ot fruit of the tree junipa, whoſe juice is employed by the Indians to black their 
ſkins, that they may look the more terrible to their enemies, obſerves, that, though 
the ſtain, or, as he ſpeaks, the tincture of this fruit cannot be waſhed out with ſoap, 
yet, within nine or ten days, it will vanith of itſelf; which would make one ſuſpect, 
that there may be in the air ſome ſecret powerful ſubſtance, that makes it a menſtruum 
of more efficacy than ſoap itſelf to obliterate ſtains. I remember, I have ſeen this 


fruit, but not whilſt it was ſucculent enough to have a trial made with it; which I was 


therefore troubled at, becauſe the author does not clearly expreſs, whether this diſap- 
pearing of the tincture happens indifferently to the bodies it chances to ſtain, or only is 


obſerved on the ſkins of men. For, as in the former caſe, it will afford an inſtance 


pertinent to our preſent purpoſe ; ſo in the latter 1 ſhould ſuſpect, that the vaniſhing of 
the tincture may be due, not ſo much to the operation of the air upon it, as to the 
ſweat and exhalations of a human body, which abounding with volatile ſalt, may 


either deſtroy or carry off with them, the coloured particles they meet with in their 


"I have ſometimes, not altogether without wonder, obſerved the excellency of the 

better ſort of Damaſco-ſteel, (for I ſpeak not of all that goes under that name,) in 
compariſon of ordinary ſteel. And, befides what I have elſewhere. taken notice of 
concerning it, there is one phænomenon, which though I am not ſore it belongs to the 
latent qualities of the air, yet, becauſe it may well do fo, and I am unwilling it ſhould 
be loſt, I will here tell you, that having enquired of an eminent and experienced arti- 


| kicer, (whom I long ſince employed in ſome difficult experiments,) about the proper- 


ties of Damaſco-ſted, this honeſt and fober man averred to me, that when he made in- 


_— 


ſtruments of it, and gave them the true temper, which is ſomewhat differing from that 


of other ſteel, he generally obſerved, that though, when raſors or other inſtruments 
made of it were newly forged, they would be fometimes no whit better, and ſometimes 

good, than thoſe made of other ſteel ; yet when they had been kept a year or two 
or three in the air, though nothing elſe were done to improve them, they would be 
found much to ſurpaſs other inftruments of the ſame kind, and what themſelves were 


before; inſomuch, that ſome of them have been laid afide at firſt, as no way anſ- 
vering the great expectation conceived of them, which after two or three years were 


found to ſurpaſs it; of which alſo I am now making a trial. I have ſeveral tim:s 
made a ſubſtance, that conſiſts chiefly of a metalline body, and is of a texture cloſe 


enough to lie for many hours undiſfolved in a corroſive menſtruum; and yet this ſub- 


ſtance, that was fixed enough to endure the being melted by the fire without loſing its 
colour, would, when I had purpoſely expoſed it to the air, be diſcoloured in a very 
ſhort time, and have its ſuperficial parts turned almoſt black. „ 5 
AnD this brings into my mind that very pretty obſervation, that has been newly 
made in Haly by an ingenious man, who took notice, that, if after the opening of a 
vein, the blood be kept till it be concreted, and have excluded the ſuperficial 1 | 


though the lower part be uſually of a dark and blackiſh colour, in compariſon of the 


ſuperficial parts, and therefore be counted far more feculent; yer, if the lump, or 
clot of blood be broken, and the interna}, and dark coloured parts of the blood be ex- 
poſed to the air, it will after a time (for it is not ſaid how long) be wrought on by the 


contact of the air, that the ſuperficial part of the blood will appear as florid, as the 


lately mentioned upper part (ſuppoſed to be, as it were, the flower of the blood,) did 
fem befores And this obſervation I found to hold in the blood of ſome beaſts, 


whereon 
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whereon I tried it, in which I found it to ſucceed in much fewer minutes, than the 


Italian virtuoſo's experiment on human blood would make me expect. 
On the other ſide I have often prepared a ſubſtance, whoſe effect appears quite con- 
trary to this, , For, though this factitious concrete, whilſt kept to the fire, or very 
carefully preſerved from the air, be of a red colour, almoſt like the common opacous 
bloodſtone of the ſhops ; yet, if I broke it, and left the lumps, or fragments of it, 
a little while in the air, it would in a ſhort time (ſometimes perhaps, not amounting to 
a a quarter of an hour) it would, I ſay, have its ſuperficial part turned of a dark co- 
lour, very little, and ſometimes ſcarce at all, ſhort of blackneſs. = 7 
A very inquiſitive perſon of my acquaintance, having occaſion to make, by diſtilla- 
tion, a medicine of his own deviſing, chanced to obſerve this odd property in it, that, 
at that time of the year, if it were kept ſtopped, it would be coagulated almoſt like 


oil of anniſeeds in cold weather; yet, if the ſtopple were taken out, and fo acceſs were 


for a while given to the air, it would turn to a liquor, and the veſſel being again ſtop- 
ped, it would, though more ſlowly, recoagulate. The hints, that I gueſſed, might 
be given by ſach a phænomenon, making me deſirous to know ſomethi 

than barely by relation, I expreſſed rather a curiofity than di ffidence about it; and the 


maker of it telling me, he thought, he had in a ſmall vial about a ſpoonful of this me- 


dicine left in a neighbouring chamber, 1 deſired his leave to conſider it myſelf, which 


requeſt being preſently complied with, I found it, when he brought it into the room 


which I ſtayed in, not liquid but conſiſtent, though of but a flight and ſoft contex- 
ture. And having taken out the cork, and fer the vial in a window, which (if I well 
remember) was open, though the ſeaſon, which was winter, 


ſubſtance was almoſt all become fluid. And another time, when the ſeaſon was leſs 
cold, having occaſion to be where the vial was kept well ſto 
on it, I perceived the included ſubſtance to be coagulated much like oil of anniſeeds. 
And this ſubſtance having, as the maker aſſured me, nothing at all of mineral in it, 
nor any chemical ſalt, it conſiſting only of two ſimple bodies, the one of a vegetable, 


and the other of an animal ſubſtance, diſtilled together, I ſcarce doubt but you will 


think with me, that theſe contrary operations of the air, which ſeems to have a power 
in ſome circumſtances to coagulate ſuch a body, and yet to diſſolve and make it fluid, 
when freſh and freſh parts are allowed acceſs to it, may deſerve to be further reflected 
on, in reference (among other things) to the opportune operations, the inſpired air may 
have on the conſiſtence and motion of the circulating blood, and to the diſcharge of 


the fuliginous recrements to be ſeparated from the blood in its paſſage through the 


lungs. . 


Fux kk are two other phænomena, that ſeemed favourable to our ſuſpicion, that 


there are anonymous ſubſtances and qualities in the air, which ought not to be alto- 


gether prætermitted on this occaſion ; though, .hecauſe ro ſpeak fully of them would 


require far more time than I can now ſpare, I ſhall ſpeak of them but ſuccinctly. 


Tas latter of theſe two phænomena is the growth or appearing production of metals 


or minerals dug out of the earth, and expoſed to the air. And this, though it be the 


laſt of the two, I mention firſt, becauſe it ſeems expedient, leſt it ſhould prove too long 


an interruption to our diſcourſe, to poſtpone the obſervations, and annex them to the 
end of this paper; only intimating to you now, that the caution | formerly interpoſed 


about the regeneration of ſalts in nitrous, and other earths, may, for greater ſecurity, 


be applied, mu/4tis mutandis, to that production of metalline and mineral bodies we 
are ſpeaking of. | | 


Tur 


ng of it more 


| as cold, yet in a little 
time, that I ſtayed talking with the chemiſt, I found, that the fo lately coagulated 


pped, and caſting my eyes 
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infected houſes, and were not careful to ſhun the ſick. 


! 


SusrIicioNs about 


Tus other of the two phænomena, I lately promiſed to mention, is afforded me by 
thoſe various and odd diſeaſes, that at ſome times, and in ſome places, happen to in- 


vade, and deſtroy numbers of beaſts, ſometimes of one particular kind, and ſome- 


times of another. Of this we have many inſtances in the books of approved authors, 
both phyſicians and others; and I have myſelf obſerved ſome notable examples of it. 
But yet I ſhould not mention it as a ground of ſuſpicion, that there may be, in ſome 
times and places, unknown effluvia and powers in the air, but, that I diſtinguiſh theſe 

from thoſe diſcaſes of animals, that proceed, as the rot in ſheep often does, from the 
exorbitancy of the ſeaſons, the immoderateneſs. of cold, heat, or any other manifeſt 
quality in the air. And you will eaſily perceive, that ſome of theſe examples probably 
argue, that the ſubterraneal parts do ſometimes (eſpecially after earthquakes, or unuſual 


cleavings of the ground) ſend up into the air peculiar kinds of venomous exhalations, 


that produce new and mortal diſeaſes in animals of ſuch a ſpecies, and not in thoſe of 
another, and in this or that particular place, and not elſewhere : of which we have an 
eminent inſtance in that odd plague or murrain of the year 1514, which, Fernelius 


tells us, invaded none but cats. And even in animals of the ſame ſpecies, ſometimes 


one ſort have been incomparably more. obnoxious to the plague than another; as Dio- 
nyfius Halicarnaſſeus mentions a plague, that attacked none but maids ; whereas, the 
peſtilence, that raged in the time of Gentilis a famed phyſician, killed few women, and 
{carce any but luſty men. And fo Boterus mentions a great plague, that aſſaulted al- 
molt only the younger ſort of perſons, few paſt thirty years of age being attacked by 
it: which laſt obſervation has been alſo made by ſeveral later phyſicians. To which 
may be added, what learned men of that faculty have noted at ſeveral times concerning 
plagues, that particularly invaded thoſe of this or that nation, though confuſedly 


mingled with other people; as Cardan ſpeaks of a plague at Baſil, with which only 


the Switzers, and not the Italians, French, or Germans, were infected. And Johannes 
Utenhovius takes notice of a cruel plague at Copenhagen, which, though it raged amon 

the Danes, ſpared both the Engliſh, Dutch, and Germans, though they freely entered 
In reciting of which inſtances 
I would not be underſtood, as if I imputed theſe effects merely to noxious ſubterraneal 
fumes ; for I am far from denying, that the peculiar conſtitutions of men's bodies are 
likely to have a great intereſt in them: but yet it ſeems leſs probable, that the peſtilent 


venom diffuſed through the air ſhould owe its enormous and fatal efficacy to the ex- 


ceſs of the manifeſt qualities of the air, than to the peculiar nature of the peſtilential 


poiſon ſent up into the air from under-ground, which when it is by dilution or diſſipation 


enervated, or by its progreſs paſt beyond the air we breathe in, or rendered ineffectual 


by ſubterraneal, or other corpuſcles, of a contrary quality, the plague, which it, as a 


con-cauſe, produced, either quite ceaſes, or degenerates into ſomewhat elſe. But I 


have not time to countenance this conjecture, much leſs to conſider, whether ſome of 


thoſe diſeaſes, that are wont to be called new, which either did begin to appear, or at 
leaſt to be rite, within theſe two or three centuries, as the Saudor Anglicus in the fifteenth 


century, the ſcurvy, and the Morbus Hungaricus, the Lues Moraviæ, Novus Morbus 
Tuneburgenſis, and ſome others, in the laſt century of all, may be in part cauſed by the 


ficians. 


AND now, if the two forementioned ſuſpiciens, the one about ſubterraneal, the other 
about ſidereal, efluviums, ſhall prove to be well grounded, they may lead us to other 


{uſpicions and further thoughts about things of no mean conſequence; three of which | 
| ſhall venture to make mention of in this place. i 


exotic ſteams this diſcourſe treats of. But this conſideration I willingly 5 to phy- 


J. Fox 
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I. Fox we may hence be awakened to conſider, whether divers changes of tempera- 
ture and conſtitution in the air, not only as to manifeſt qualities, but as to the more 
latent ones, may not ſometimes in part, if not chiefly, be derived from the paucity or 
plenty, and peculiar nature of one or both of theſe ſorts of effſuviums. And in par- 
ticular, we find in the moſt approved writers ſuch ſtrange phænomena to have ſeveral 
times happened in great plagues and contagious diſeaſes, fomented and communicated, 
nay (as many eminent phyſicians believed) begun, by ſome latent peſtiferous, or other 
malignant, diatheſis or conſtitution of the air, as have obliged many of the learnedeſt 
of them to have recourſe to the immediate operation of the angels, or of the power and 
wrath of God himſelf, or at leaſt to ſome unaccountable influence of the ſtars; none of 
the ſolutions of which difficulties ſeem preferable to what may be gathered from our 
conjecture; ſince of phyſical agents, of which we know nothing ſo much, as that they 
are to us inviſible and probably of a heteroclite nature, it need be no great wonder, 
that the operation ſhould alſo be abſtruſe, and the effects uncommon. And on this 
occaſion it may be conſidered, that there are clearer inducements to perſwade us, that 
another quality of the atmoſphere, its gravity, may be altered by unfeen effluviums, 
aſcending from the ſubterraneous regions of our globe; and we have-often perceived by 
the mercurial baroſcope the weight of the air to be notably encreaſed, when we could 
not perceive in the air, nor ſurface of earth, any cauſe, to which we could aſcribe fo no- 
table a change. And this gives me a riſe to add, that I have ſometimes allowed myſelf 
to doubt, whether even the ſun itſelf may not now and then alter the gravity of the 
atmoſphere otherwiſe than by its beams of heat. And I remember, I defired ſome 
virtuoſi of my acquaintance to aſſiſt me in the enquiry, whether any of the ſpots, 
that appear about the ſun, may not,. upon their ſudden diſſolution, have ſome of their 
diſcuſſed and diſperſed matter thrown off, as far as to our atmoſphere, and, that co- 
piouſly enough to produce ſome ſenſibly alterations in it, at leaſt as to gravity. 
II. AwoTHER thing, that our two forementioned ſuſpicions, if allowed of, will 
ſuggeſt, is, that it may not ſeem altogether improbable, that ſome bodies, we are 
_ converſant with, may have a peculiar diſpoſition and fitneſs to be wrought on by, or 
to be aſſociated with, ſome of thoſe exotic effluvia, that are emitted by unknown bo- 
dies lodged under ground, or that proceed from this or that planet. For what we 
call ſympathies and antipathies depending indeed on the peculiar textures and other 
modifications of the bodies, between whom theſe friendſhips and hoſtilities are ſaid to 
be exerciſed, I ſee not, why it ſhould be impoſſible, that there be a cognation betwixt 
a body of a congruous or convenient texture, (eſpecially as to the ſhape and ſize of 
its pores,) and the effluviums of any other body, whether ſubterraneal or ſidereal. 
We ſee, that convex burning-glaſſes, by virtue of their figure and the diſpofition of 
their pores, are fitted to be pervaded by the beams of light and to refract them, and 
thereby to kindle combuſtible matter; and the ſame beams of the ſun will impart a 
lucidneſs to the Bolonian ſtone, And as for ſubterraneal bodies, I elſewhere * mention 
two minerals, which being prepared, (as I there intimate,) the ſteams of the one, 
aſcending without adventitious heat, and wandering through the air, will not ſenſibly 
work on other bodies; but if they meet with that, which we prepared, they will im- 
mediately have an operation on it, whoſe effect will be both manifeſt and laſting. 
III. I now paſs on to the other thing, that the two formerly mentioned ſuſpicions . 
may ſuggeſt, which is, that if they be granted to be well founded, we may be al- 
lowed to conſider, whether among the bodies we are acquainted with here below, there 
may not be found ſome, that may be receptacles, if not alſo attractives, of the ſide- 
real, and other exotic efluviums, that rove up and down in our air. 


= ® See the Experiment in the diſcourſe of the Determinate Nature of EMyviums. 
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Of CxIASTIAL and ARRIAL MacnazTs. | 
Sou of the myſterious writers about the philoſophers-ſtone ſpeak great things of 

the excellency of what they call their philoſophical magnet, which, they ſeem to fay, 
attracts and (in their phraſe) corporifies the univerſal ſpirit, or (as ſome ſpeak) the 
ſpiric of the world. But theſe things being abſtruſities, which the writers of them 
profeſſed to be written for, and to be underſtood only by the ſons of art; I, who 
freely acknowledge I cannot clearly apprehend them, ſhall leave them in their own 
worth as I found them, and only, for brevity ſake, make uſe of the received word of 
a magnet, which I may do in my own ſenſe, without avowing the received doctrine 
of attraction. For by ſuch a magnet as I here propoſe to ſpeak of, I mean not a body, 
that can properly attract our foreign effluviums; but ſuch an one, as is fitted to detain 
and join with them, when by virtue of the various motions, that belong to the air as 
a fluid, they happened to accoſt the magnet- Which may be illuſtrated by the known 
way of making oil of tartar (as the chemiſts call it) per deliguium. For, though the 
ſpagyriſts and others ſuppoſe, that the fiery ſalts draw to it the aqueous vapours, yet 


| Indeed it does but arreſt, and embody with ſuch of thoſe, that wander through the 


air, as chance in their paſſage to accoſt it. . 
AND, without receding from the Corpuſcularian principles, we may allow ſome of 


the bodies, we ſpeak of, a greater reſemblance to magnets, than what I have been 
_ mentioning. For not only ſuch a magnet may upon the bare account of adheſion b 


juxta- poſition, or contact, detain the effluviums, that would glide along it, but theſe 
may be the more firmly arreſted by a kind of precipitating N that the magnet 
may have in reterence to ſuch effluviums; which, if I had time, I could illuſtrate by 
ſome inſtances; nay, I dare not deny it to be poſſible, but, that in ſome circumſtances 


of time, or place, one of our magnets may, as it were, fetch in ſuch ſteams, as 


would indeed paſs near it, but would not otherwiſe come to touch it. On which oc- 


caſion I remember, I have in certain caſes been able tv make ſome bodies, not all of 


them electrical, attract (as they ſpeak) without being excited by rubbing, &c. far leſs 
light bodies, than the effluviums we are ſpeaking of. 5 © 5 

Bur this it may ſuffice to have glanced at, it not being here my purpoſe to meddle 
with the myſtical theories of the chemiſts; but rather to intimate, that, without 
adopting, or rejecting them, one may difcourſe like a naturaliſt about magnets of ce- 
leſtial, and other emanations, that appear not to have been conſidered, not to ſay 
thought of, either by the ſcholaſtick, or even the mechanical philofophers. 
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of CELESTIAL and AERIAL MAGNETS. 


urge the queſtion further, and preſs me to declare, whether, as I think it no im- 

poſſible thing, that nature ſhould make, ſo I think it no unpracticable or hopeleſs 
thing, that men ſhould find, or art ſhould prepare, uſeful magnets of the exotic efflu- 
viums of the lower region of the earth, or the upper of the world: it would much 
diſtreſs me to give any other anſwer, than that I think it extremely difficult, and not 
abſolutely impoſſible ; and therefore I would not diſcourage any curious or induſtrious 
man from attempting to ſatisfy himſelf by experiments, becauſe even a ſeemingly flight 
diſcovery in a thing of this nature may be of no fmall uſe in the inveſtigation of rhe 
nature of the air, eſpecially in ſome particular places, and of the correſpondency, 
which, by the intervention of the air, the ſuperficial part of the terreſtrial globe may 


2 have 


1 F now, upon what I have granted in the cloſe of the paſt diſcourſe, you ſhould 


Of Cries TIAL and AtRItan MacnugTs. 97 
have both with the ſubterraneal regions of the earth, and the celeſtial ones of the uni- 
verſe. Some of the things I have tried or ſeen relating to this diſcovery, I muſt, for 

certain reaſons, leave here unmentioned; and only advertiſe you, that ſeveral bodies, 
which experience has aſſured us do inibibe or retain ſomething from the air, as ſome 
calcined minerals, ſome marchaſites, ſome ſalts, as well factitious as natural, &c. ma 
be fit to be often expoſed to it, and then weighed again, and further diligently exa- 
mined, whether that, which makes the increment of weight, be a mere imbibed moiſ- 
ture, or alſo ſomewhat elſe; and likewiſe, whether it be ſeparable from the body or not, 
or however have endowed it with any conſiderably quality; and if you chance to meer 
with a good magnet, you may then vary experiments with it, by expoling it long to 
the air in regions differing much in climate, or ſoil, or both, by expoſing it by day 
only, or by night, at ſeveral ſeaſons of the year, in ſeveral temperatures of the air, at 
ſeveral conſiderable aſpects of the ſtars and planets, by making it more or leſs fre- 
- quently part with what it has gained from the air; and in ſhort, by having regard to 
variety of circumftances, which your curioſity and ſagacity may ſuggeſt. For, by 
thus diverſifying the experiment many ways, you may pethaps, by one or other of them, 
make ſome unexpected and yet important diſcovery of what effluviums the air, in 
particular places and times, abounds with, or wants, and perchance too, of ſome cor- 
reſpondency between the terreſtrial and etherial globes of the world. 5 
I ſhall neither be ſurprized, nor quarrel with you, if you tell me, that theſe are ex- 
travagant thoughts; but if I had been fortunate in preſerving all, that trial, obſerva - 
tion, or other productions of ſome curioſity, I once had for ſuch enquiries, procured 
me, you would not, perhaps, think me ſo very extravagant. But though I muſt not 
here make any further mention of them, and ſhall only take notice of one body, 
namely vitriol, whether crude, or unripe, and (as chemiſts ſpeak) embrionated, or 
ſpagyrically prepared; yet ſome phenomena of theſe vitriolate ſubſtances may for the 
preſent, - I hope, ſomewhat moderate your cenſure for my putting you upon obſerva- 
tions, that I fear you yourſelf will judge unpromiſing, and lets favourable perſons 
than you, would think phantaſtical. And to let you ſee by a pregnant inſtance, th»: 
the air may not only have a notable operation upon vitriol, and that, after a ſtrong fire 
could work no farther on it, but that this operation was conſiderably diverſified by cir- 
cumſtances; I ſhall begin what I have to alledge, with what the experienced Zwelfer 
occaſionally obſerved, and relates to uſher in a caution about a chemical preparation of 
vitriol: For, having informed his reader, that the colcothar, that is made by a ſtron 
_ diſtillation, is not corroſive, he denies, that (to uſe his own words) ftatim d drftillatione 
ſal ex eodem, affusd aqud, elici queat; ſed tum prius, (continues he,) ubi aliquandiu æri 
 expoſitum fuerit; tunc enim ſal præbet quandoque candidum, quandoque purpureum, aj- 
 pettu puicherrimum, quod aliquando in copia acquiſivi, & penes me aſſervo, quandoque etiam 
nitroſum. 5 | a : ; 
Waicn teſtimony of this candid ſpagyriſt has much the more weight with me, be- 
caule I find, what he affirms of the ſaltleſneſs of newly and ſtrongly calcined vitriol to 
be very agreeable to ſome of my experiments about colcothar of blue (venerea]) vi- 
triol; which ſalt or mineral (I mean vitriol) is ſo odd a concrete, that I have thought 
fit more than once to recommend the making experiments about it to ſeveral curious 
perſons, that had better opportunity to continue them than I, whoſe reſidence was not 
ſo fixed, And | remember, that one of theſe, a perſon induſtrious and verſed in che- 
mical operations, gave me this account, that not only he had differing kinds of ſalts 
from colcothar expoſed to the air for many months, and robbed ar convenient times of 
what it had acquired, but that in tract of time he found it ſo altered, that he obtained 
from it a pretty quantity of true running mercury, | : 
Vol. IV. I TENT O AND 
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AnvD now, to reſume and conclude what I was ſaying about colcorhar, there are two 


or three things I would propoſe to be obſerved by you, or any virtuoſo, that would 
aſſiſt me in theſe trials about this odd calcinatum, (for to call it terra damnata were to 
T 15 [Soni 1; E 

Tue firſt is, to take notice of ſome circumſtances, that moſt obſervers would over- 


look; ſuch as (beſides the nature of the foil) the temperature of the air, the month of 


of the year, and the winds, the weight of the atmoſphere, the ſpots of the ſun, if 
any be, the moon's age, and her place in the Zodiac, and the principal aſpects of the 
planets, and the other chief ſtars. For, though it be a boldneſs to affirm, that any, 
or perhaps all of theſe together, will have any intereſt in the production of the ſalt or 


other ſubſtance, to be made or diſcloſed in the colcothar; yet in things new and exorbi- 


for aught I know, there may be in thoſe vaſt internal parts of the earth, whoſe thin 


tant, it may be ſometimes raſh and peremptory to deny, even ſuch things as cannot, 
without raſhneſs, be poſitively aſſerted; and in our caſe, the ſmall trouble of taking 


notice of circumſtances will be richly paid by the leaſt diſcovery made in things ſo 


abſtruſe and conſiderable. And as we cannot yet knowingly pronounce, ſo much as 


negatively, whether the libration of the moon, and the motion of the ſun (and perhaps 
of ſome of the other planets) about their own centers, and conſequently their obverting 
ſeveral parts of their bodies to us, may have an operation upon our atmoſphere ; ſo, 


cruſt only has been here and there dug into by men, conſiderable maſſes of matter, 


that may have periodical revolutions, or accenſions, or euſtations, or fermentations, 
or, in ſhort, ſome other notable commotions, whoſe effluvia and effects may have ope- 


_ rations, yet unobſerved, on the atmoſphere, and on ſome particular bodies expoſed 


to it; though theſe periods may be perhaps either altogether irregular, or have ſome 
kind of regularity differing from what one would expect. As we ſee, that the ſea has 
thoſe grand intumeſcencies, we call ſpring tides, not every day, nor at any conſtant 


day of the month or week, but about the full and new moon ; and theſe ſpring tides 


are moſt notably heightened, not every month, but twice a year, at or about the ver- 
val and autumnal equinoxes; which obſervations have not been near ſo ancient and 
known, as the daily ebbing and flowing of the ſea, The Eteſians of the ancients I 


ſhall not now inſiſt on, nor the obſervations, that I think I elſewhere mentioned of the 
elder inhabitants of the Caribbee iſlands, who, when the Europeans firſt reſorted thither, 


were wont to have hurricanes but once in ſeven years; afterwards they were moleſted 
with them but once in three years; and of late they are troubled with them almoſt every 
year. And a phyſician, that lived there, told me, that he had ſcarce ever obſerved 
them to come but within the compaſs of two months joining to one another. In which 
inſtances, and divers others, that may be noted of what changes happened to great 
quantities of matter, nature ſeems to affect ſomething of periodical, but not in a way, 


that appears too regular. 4 


On may add on this occaſion, that memorable paſſage related by the learned Vare- 
nius* of thoſe hot ſprings in Germany, that he calls Therme Piperine, of which he 
affirms in more than one place, that they have this peculiarity, that they annually be- 
gin and ceaſe to flow at certain times; the former about the third of May, and the lat- 


ter near the middle of September, at which time they are wont to reſt till the following 


ſpring. But though, for aught I know, our geographer's obſervation will hold in 
hot ſpring ; yet it muſt not be extended to all, at leaſt, if we admit that, which is re- 


lated by the accurate Johannes de Laet, (I ſuppoſe out of Ximenes, or the famous con- 


queror of Mexico, Cortes,) who tells us, that in the Mexican province, Ailotepec fons 
celebratur qui quatuor continuis annis ſcaturit, deinde quatuor ſeguentibus deficit, & rur- 
* Varenius, lib, 1. Grograph, Univerſe, Tbermæ omnes fert quas novimus fine ceſſatione fluunt, exceptis Piperinis Germania, Cc. fi 
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Of CElnsTIal and AERIAL MAGN ETS. 
ſus ad priorem modum erumpit, &, quod mirabile, pluviis diebus, 
tempus & aridum, copioſius, exuberat. | 

Bur this is not a place to enlarge upon the grounds of my ſuſpecting, there may be 
ſome periodical motions and commotions within the terreſtrial globe; what has been 
mentioned being only to invite you to take notice of circumſtances in your obſervations 
of colcothar, ſome of which may, with the more ſhew of probability, be kept expo- 
| ſed for a long time, becauſe that bars of windows, and other erected irons, I have 

found to acquire, in tract of time, from the efluvia of the earth, a ſettled magnetiſm. 

Tux other main thing I would recommend, is, that notice be taken not only of the 
kind of vitriol, the colcothar is made of; (for F generally uſed blue Dantzick vitriol) 
as martial vitriol, Hungarian vitriol, Roman vitriol, &c. to which I have, for curi- 
oſity, added vitriol made by ourſelves of the ſolution of the more ſaline parts of mar- 
chaſites in water, without the uſual additament of iron, or copper; but alſo, to what 


degree the calcination is made, and how far the calcined matter is freed from the ſalt by 


parcius, quum ſudum eſt 


water. For theſe circumſtances, at leaſt in ſome places, may be of moment, 100 
perhaps may afford us good hints of the conſtitution of the atmoſphere in particular 


parts, as well as of the beſt preparation of colcothar for detaining the exotic efluviums. 
And I would the rather have experiments tried again in other places with colcothar 
not calcined to the utmoſt, nor yet ſo exquilitely edulcorated, but that ſome ſaline par- 
ticles ſhould be left in it for future encreaſe ; becauſe I have more than once purpoſely 
tried in vain, that the Caput Mortuum of blue vitriol, whereof the oil and other parts 
had been driven off with a violent and laſting fire, would not, when freſh, impart any 
ſaltneſs to the water; nor do I think, that out of ſome ounces purpoſely edulcorated I 
obtained one grain of fait. And this ſaltleſs colcothar being expoſed, ſome by me, 
and ſome by a friend, that had conveniency in another place not far off, to the air, 
ſome for many weeks and ſome for divers months, we did not find it to have manifeſtly 
encreaſed in weight, or to have acquired any ſenſible ſaltneſs, which, ſuppoſing- the 
vitriol to have nothing extraordinary, gave me the ſtronger ſuſpicion of ſome 


peculi- 
arity in the air of that part of London, where the trials had been made, at leaſt, dur- 


ing thoſe times, wherein we made them ; becauſe not only former experience, made 


here in England, had aſſured me, that ſome colcothars will gain no deſpicable acceſſion 


of weight by being expoſed to the air; but accidentally complaining of my lately 
mentioned diſappointment to an ingenious traveller, that had, in divers countries, been 
curious to examine their vitriols, he aſſured me, that, though he uſually dulcified his 
colcothar very well, yet within four or five wee 

by the air it was expoſed to. | 


IT remains, that I add one intimation more about vitriol, which is, that I have 


found it to have ſo great a correſpondency with the air, that it would not be amiſs to 
try, not only colcothar of differing vitriols (whether barely made the common way, or 


without any metalline addition to the vitriol ſtones or ore,) but other preparations of | 


vitriol too, ſuch as expoling vitriol, only - calcined to whiteneſs by the ſun-beams, or 
further to an higher colour by a gentle heat, or throughly calcined, and then impreg- 
nated with a little of its own oil. For ſuch vitriolate ſubſtances as theſe the air may 
work upon, nay even liquid preparations of vitriol may be peculiarly affected by the 
air, and thereby perhaps be uſeful to diſcover the preſent conſtitution, or foretel ſome 
approaching changes of it. Of the uſe of which conjecture, namely the peculiar 


action of the air on ſome vitriolate liquors, I remember I ſhewed ſome virtuoſi a new 
inſtance in an experiment, whereof this was the ſum : | 


[1 elſewhere mention a compoſition, that I deviſed, to make with ſublimate, copper, 


ption of it I 


and ſpirit of ſalt, a liquor of a green exceeding lovely. But in the deſcri 
. O 2 mentioned 


ks he found it conſiderably impregnated 
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mentioned not (having no need to do it there) a circumſtance as odd, as the liquor it- 
ſelf was grateful. For the air has ſo much intereſt in the production of this green, that 
when you have made the ſolution of the copper and mercury with the ſpirit of ſalt, 
that ſolution will not be green, nor ſo much as'greeniſh, as long as you 64s it ſtop- 
ped in the bolt-head, or ſuch like glaſs, wherein it is made. But if you pour it out 
into a vial, which, by not being ſtopped, leaves it expoſed to the air, it will after a 
while ſooner or later attain that delightful green, that ſo much endears it to the be- 
holder's eye. This appeared ſo odd an experiment to the yirtuoli, to whom I firlt re- 
lated it, that thoſe, that could not gueſs by what means I attained it, could ſcarce believe 
it. But that troubled not me, who, to ſatisfy myſelf not only of the truth of the ex- 
riment, but that it was not ſo contingent as many others, repeated it ſeveral times, 
and found the ſolution, till the air made it floriſh, to be of a muddy reddifh colour, 
quite differing from green. So that I remember, that having once kept ſome of the li- 
quor in the ſame glaſs egg, wherein the folution had been made, it looke? like very dirty 
water, whilſt the other part of the ſame ſolution, having been expoſed to the air, emulated 
the colour of an emerald. In which change it is remarkable, that to clarify this liquor 
and give it a tranſparent greenneſs, I perceived not, that any precipitation of foul mat- 
ter was made, to which the alteration could be aſcribed; and yet to make it the more 
probable, that this change proceeded not from a ſubſidence made of ſome opacating 
matter effected by ſome days reſt, I kept ſome of the ſolution ſealed up in a fine vial 
ſeveral months, without finding it at the end of that time other than a dark or muddy 
liquor, which in ſhort time it ceaſed to be, when, the hermetic ſeal being broken off, 
the air was permitted to work upon it. And this I further obſerved in our various ex- 
periments on this liqnor, that, according to the quality of the matter and other cir- 
cumſtances, the greenneſs was not attained to but at certain periods of time, now and 
then diſcloſing itſelf within two or three days, and ſometimes not before nine or 


ten. | | TE | | 
We little confidence of ſucceſs trials, that have the aims of theſe I have been 

' ſpeaking of, are to be attempted, nat only conſideration but experience have made me 
ſenſible. But yet I would not diſcourage men's curiofity from venturing even upon 
flight probabilities, where the nobleneſs of the ſubjects and ſcope may make even ſmall 
attainments very deſirable. And till trial have been made on occalions'of great mo- 
ment, it is not eaſy to be ſatisfied, that men have not been wanting to themſelves; 
which J ſhall only illuſtrate by propoſing what, I preſume, will hot need, that I ſhould 
make an application of it. Thoſe adventurous navigators, that have made voyages 
for difcovery in unknown ſeas, when they firſt diſcerned ſomething obſcure near the 
borizon, at a great diſtance off, have often doubted, whether what they had ſo imper- 
fect a ſight of, were a cloud, or an iſland, or a mountain: but though ſometimes it 
were more likely to be the former, as that, which more frequently occurred, than the 
latter; yet they judged it adviſable to ſteer towards it, till they had a clearer proſpect 
of it: for if it were a deluding meteor, they would not however ſuſtain ſo great a loſs 
in that of a little labour, as, in caſe it were a country, they would in the lofs of what 
might prove a rich diſcovery: and if they deſiſted too ſoon from their curioſity, they 
could not rationally ſatisfy themſelves, whether they ſlighted a cloud, or neglected a 
count y. h | - N M7. 


Some additional EXPERIMENTS 


RELATING TO THE 


— 


SUSPICIONS about the HIDDEN QuatiTits of the AIR. 
HE eſſay about Suſpicions of ſome Hidden Qualities of the Air having been 
detained ſome what long at the preſs, that it might come abroad accompanied 


1 witch the other tracts deſigned to attend it, whilſt I was rumaging among 
ſeveral papers to look for ſome other things, I met now and then with an experiment 


or obſervation, that ſeemed to relate to ſome of the things delivered in that tract; and | 


though they be in themſelves of no great moment, I am content to annex them to the 
reſt, becauſe, as in that company they may fignify ſomewhat, ſo l am unwilling, that 
any matter of fact, relating to ſuch a ſubject, ſhould periſh to ſave the labour of tran- 
ſcribing. e 9 | 
EXPERIMENT: I. 
HAN occaſion to dulcify ſome calx of Dantzick vitriol, from which the oil had 
been a good while before diſtilled ; water was put upon two large portions of it, that 
the liquor might be impregnated with the vitrielate particles remaining in the calx 
the water put upon one of theſe portions was, ſoon after it was ſufficiently impreg- 
nated, filtrated and gently abſtracted, by which means it afforded many drachms of a 
kind of ſalt of vitriol, that ſeemed to differ very little from the vitriol, that had been 


calcined: but the water, that was put upon the other portion of calcined vitriol, was 


in a wide-mouthed veſſel left in the air for a month or ſix weeks; after which time, 


when it came to be abſtracted after the manner formerly recited, it afforded many 
drachms of a ſalt, that did not then, nor long after, look at all like common vitriol, 


or like the other, but ſhot white almoſt like ſalt- petre, or ſome other untincted ſalt. 


Whether this experiment will conſtantly ſucceed, and at other ſeaſons of the year than 


that it was made in, which was ſummer, I had not the opportunity to make a full trial, 
though I endeavoured ir. But that the air may have a great ſtroke in varying the 
ſalts obtainable from calcined vitriol, feemed the more probable, becauſe we had ſome 


colcothar, that had lain many months, if not ſome years, in the air, but in a place 


ſheltered from the rain; and having cauſed a lixivium to be made of it, to try what 
ſort or plenty of ſaline particles it would yield, we found, when the ſuperfluous 

moiſture was exhaled, that they began to ſhoot into falt far more white than vitriol, and 
very differing from it in its figure and way of concretion. 


EXPERIMENT I. 
Wx took colcothar of venereal vitriol carefully dulcified, and leaving 
in the months of January and February, by weighing it carefully before an ounce of it 
was expoſed to the air, and after it had continued there ſome weeks, we found it to have 


encreaſed in weight four grains and about a quarter, beſides ſome little duſt, that ſtuck 
to the glaſs. 5 | 


Tars ſlight experiment is here mentioned, that, being compared with the next en- 
ſuing trial, it may appear, that the difference of airs, ſeaſons, calces of vitriol, or other 


circumſtances, may produce a notable diſparity in the increment of weight, the expoled 
bodies gain in the air. i 
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EXPERIMENT II. 


Wr put eight ounces of outlandiſh vitriol, calcined to a deep redneſs, into a ſome- 
what broad and flat metalline veſſel, and ſet it by upon a ſhelf, in a ſtudy, that was ſel- 
dom frequented; and at the ſame time, that we might obſerve what increment would 

be gained by expoſing to the air a larger ſuperficies of the powder, in reference to the 

bulk, we put into another metalline veſſel, ſmaller than the other, only two ounces of 
colcothar, and ſet it on the ſame ſhelf with the other, this was done at the vernal equi- 
nox, (the twelfth of March;) on the twenty-fifth of June we weighed theſe powders 
again, and found the eight ounces to have gained one drachm and ſeventeen grains ; 
but the two ounces had acquired the ſame weight within a grain : then putting them Mee. 
back into their former veſſels, we left them in the ſame place as formerly, till the twen- 

- ty-fourth of Auguſt, when we found cauſe to ſuppoſe, that the greater parcel of col- 
cothar had met with ſome miſchance, either by mice or otherwiſe ; but * leſſer parcel 
weighed twenty-ſix grains heavier than it did in June, amounting now to two ounces, 

one dram, forty-two grains, having inereaſed, in leſs than ſix months, above an hun- 

dred grains, and conſequently above a tenth part of its firſt weight HM 
No trial was made to diſcover, what this acquired ſubſtance may be, that we might 
not diſturb the intended proſecution of the experiment. Sy 
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7 | BEc Ausz. in moſt of the experiments of ſubſtances expoſed to be impregnated by 
1 the air, or detain its ſaline or other exotic particles, we employed bodies prepared and 
much altered by the previous operation of the fire; we thought fit to make ſome trials 
= | Vith bodies unchanged by the fire; and to this purpoſe we took a marchaſite, which 
__ . was partly of a ſhining and partly of a darkiſh colour, and which ſeemed well-diſpoſed 
_ to afford vitriol : of this we took ſeveral ſmaller lumps, that amounted to two ounces; 
| theſe were kept in a room, where they were freely acceſſible to the air, which, hy reaſon 
that the houſe, that was ſeated in the country, ſtood high, was eſteemed to be very 
65 pure. After the marchaſites had been kept in this room ſomewhat leſs than ſeven 


weeks, we weighed them again in the ſame balance, and found the two ounces to have 
gained above twelve grains in weight. _ N : 
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Bhs | | 2 EXPERIMENT V. 
1 4 Tux experiment uſed at the latter end of our paper, about celeſtial and aerial mag- 
Hts tf os nets, ſeeming to ſome virtuoſi very ſtrange, and the way, that I employed in making 
Mt: that liquor, that turns green in the air, being ſomewhat troubleſome, I 1 
108 ; thought fit to try, upon the ſame ground, a way of producing the ſame phenomenon 
I 1 more eaſy and more expeditious. And though E this way will not ſucceed ſo 
HE | Os conſtantly, nor always ſo well as the other, yet, for its eaſineſs and cheapneſs, it will not 
a | . probably be unwelcome to thoſe, that are deſirous to ſee the odd phænomenon. 
1238 | Wx took then, more than once, filings of clean crude copper, and having put on 
U 5 them a convenient quantity of good ſpirit of ſalt, we ſuffered the menſtruum in heat 
1 (which need not be very great) to work upon the metal, which it uſually does ſlowly, 
1 and not like aqua fortis. When the liquor had by this operation acquired a thick and 
[ muddy colour, we decanted it into aclean glaſs with a wide mouth, which being left for 
a competent time in the open air, the expoſed liquor came to be of a fair green, though 
it did not appear, that any thing was precipitated at the bottom, to make it clear, 
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| | | EXPERIMENT VI. 

PezRHAPS it may not be impertinent to add, that I once or twice obſerved the fumes 
of a ſharp liquor to work more quickly or manifeſtly on a certain metal ſuſtained in the 
air, than did the menſtruum itſelf, that emitted thoſe fumes on thoſe parts of the metal, 
that it covered, And this brings into my mind, that, aſking divers queſtions of a 
chemiſt, that had been in Hungary, and other parts, purpoſely to ſee the mines; he 
anſwered me, among other things, that, as to the ladders and other wooden work em- 
ployed in one or more of the deep Hungarian mines, thoſe, that were in the upper 

part of the grooves, any thing near the external air, would, by the fretting exhalations, 
be rendered unſerviceable, in not many months ; whereas thoſe ladders, and pieces of 


timber, &c. that were employed in the lower part of the mine, would hold good for 
two or three times as long. ET 


EXPERIMENT VII. 
Wx took, about the bigneſs of a nutmeg, of a certain ſoft but conſiſtent body, 
that we had cauſed to be chemically prepared, and which, in the free air, would con- 
tinually emit a thick ſmoke: this being put into a vial, and placed in a middle- ſized 
receiver in our engine, continued for ſome time to afford manifeſt fumes, whilſt the 
exhauſtion was making; till at length, the air having been more and more pumped 
out, the viſible aſcenſion of fumes out of the vial quite ceaſed ; and the matter hav- 
ing remained ſome time in this ſtate, the ſmoking ſubſtance was ſo altered, that it 
would not emit fumes, not only when the air was let into the receiver, but not in a 
pretty while after the vial was taken out of it, till it had been removed to the window, 
where the wind blowing in freſh and freſh air, it began to ſmoke as formerly. 2 
Tux other phænomena of this experiment belong not to this place; but there are 
two, which will not be impertinent here, and the latter of them may deſerve a ſerious 
reflection. 5 TO EE 


THe firſt of them was, that the ſubſtance hitherto mentioned had been kept in a large 
glaſs, wherein it had been diſtilled at leaſt five or ſix weeks, and yet would ſmoke very 
plentifully upon the contact of the air, and be kept from ſmoking, though the chemical 

receiver were ſtopped but with a piece of paper. VVV 
Tux ſecond was, that, when the vial was put unſtopped in the receiver, and the re- 
ceiver cloſe luted on, though no exhauſtion were made, yet the white fumes did very 
quickly ceaſe to aſcend into the receiver, as if this ſmoke participated of the nature of 
flame, and preſently glutted the air, or otherwiſe made it unfit (and yet without dimi- 
nution of its gravity) to raiſe the body, that ſhould aſcend. e 5 
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Mr. HOBBES's PrxoBLEMATa DE VAc UO. 
3 PR , ẽ'TPUP 8 
PO N the obming abroad of Mr. Hobbes's Problemata Phy/ica, finding them 
in the hands of. an ingenious perſon, that intended to write a cenſure of them, 


which ſeveral employments, private and publick, have it ſeems, hindered him 
to do, I began, as is uſual on ſuch occaſions, to turn over the leaves of the book, to 


ſee what particular things it treated of. This I had not long done, before I found, . 
by obvious paſſages in the third chapter, or dialogue, as well as by the title, which 


was Problemata de Vacuo, that I was particularly concerned in it; upon which I deſired 
the poſſeſſor of the book, who readily conſented, to leave me to examine that dialo- 
gue, on which condition I. would leave him to deal with all the reſt of the book. Nor 
did I look upon the reflections I meant to make, as repugnant to the reſolutions I had 
taken againſt writing books of controverſy, ſince the explications, Mr. Hobbes gave of 


his problems, ſeemed to contain but ſome variations of, or an appendix to, his tract 
De Natura Aeris, which, being one of the two firſt pieces that were pybliſhed againſt 
what | had written), was one of thoſe, that I had expreſly reſerved myſelf the liberty 

to anſwer. But the animadverſions I firſt made upon Mr. Hebbes's Problems de Vacuo, 
having been caſually miſlaid ere they were finiſhed; before I had occaſion to reſume 


my taſk, there paſſed time euough to let me perceive, that his doctrine, which it will 


eaſily be thought, that the vacuiſts diſapproved, was not much reliſhed by moſt of 
the Pleniſts themſelves, the moderneſt Peripateticks, and the Carteſians; each of them 
maintaining the fullneſs of the world, upon their-own grounds, which are differing 
enough from thoſe of our author, the natural indiſpoſition I have to polemical dit- 
cCourſes, eaſily perſuaded me to let alone a controverſy, that did appear needful. And 
I had (till perſiſted in my ſilence, if Mr. Hobbes had not, as it were, ſummoned me to 

break it by publiſhing again his explications, which in my Examen of his dialogue De 


Natura Aeris, I had ſhewn to be erroneous. TA 3 

Ax l did not grow at all more ſatisfied, to find him ſo conſtant, as well as ſtiff an 
adverſary to interſperſed vacuities, by comparing what he maintains in his dialogue De 
Vacuo, with ſome things, that he teaches, eſpecially concerning God, the cauſe of mo: 


tion, and the imperviouſneſs of glaſs, in ſome other of his writings, that are publiſned 
in the ſame volume with it. For ſince he aſſerts, that there is a God, and owns Him 


to be the Creator of the World; and ſince, on the other ſide, the penetration of di- 
menſions is confeſſed to be impoſſible, and he denies, that there is any vacuum in the 


univerſe; it ſeems difficult to conceive, how in a world, that is already perfectly full 


of body, a corporeal Deity ſuch as he maintains in his Append. ad Leviath. cap. 3. can 
have that acceſs, even to the minute parts of the mundane matter, that ſeems requiſite 
to the attributes and operations, that belong to the Deity, in reference to the world. 


Bur I leave divines to conſider, what influence the conjunction of Mr. Hebbes's two 


opinions, the corporeity of the Deity, and the perfect plenitude of the world,, may 
have on theology. And perhaps, I ſhould not in a phyſical diſcourſe have taken any 
notice of the propoſed difficulty, but that, to prevent an imputation on the ſtudy of 


7 


nature's 


___ ANIMADVERSIONS, fc, 
nature's ayorks, (as if it taught us rather to degrade, than admire their author,) it 
ſcemed not amiſs. to hint (in anſttu) that Mr. Ho»bes's;groſs conception of a corporeal 


God is nor 6nly uawartanted by found philoſophy, bu ill-befriended even by his 


OWN. r —A»— ̃] ͤ,« § ůdàm· fin an UTDRLOUC ARES 3646907 -w- 
My adverſary having propoſed his problems by way of dialogue between A. and 
B; it will not I preſume, be wondered at, that I have given the fame form to my 


animadverſions; which come forth-no-earlier, becauſe I had divers other treatiſes, that 


I was more concerned for, to publiſh en 5 | Es 
Bur, becauſe it will probably be demanded, why, in a tract, that is but ſhort, my 


animadverſions ſhould take up ſo much room? it will be requiſite, that L here give an 


account of the bulk of this treatiſe. - 1 21 


Anv. firſt, having. found, that there was not any one problem, in whoſe explica- 


« - 4 2 © 


dialogue, bating ſome few tranſitions, and other clauſes not needful to be transferred 


Sphere wndigua gue ter ad Centrum, & ut Hypotheſes Robbianæ, ant? guidem ſatis 

probabilgs, binc reddantur probabiliores. - * 17 Bene p FU E 5 | ' 4 
B. Ne: fateri pudet, ram ef aliquid prodire tenus, fi non datvr altra, _ | | 
A Quid tenus ? quorſum autem tant us apparatus & ſumptus Machinarum fafu difficilium, ut catenus tantum prodiretis, quantum ante 


prodierat Hobbius * Cur non inde pot ids incepiftiz, ubi ille defiit ® Cur principits ab illo poſitts non is uſi * Cumgue Arifteteles recte dixit, 
Znorato motu ignorari Naturam, Cc. LES, 5s ; q 


—— A Canſas autem, propter guas proficere ne paululum quidem putuiſtis, n:c poteritis, accedumt etiam aliæ, ut edium H.bbii, &c. 


Vol. IV. „ Pp: way 
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A M AY, one, wichout wa bold an inquiſhivenels, aft, what book you are 


therefore ſeein vou have heedfu ly read it Over, ray give me leave to aſk your judg- 


the other patt of your queſtion, which is about Mr. Zobbes's arguments for the abſolute 


i ANINAPDPV EAS IONS whotn 3 
way of diſcourſing about natural things. And though 1 would not intereſt the credit 
of experimentatian philoſophers in no conſiderabler a papet than this; yet if Mr. Hob- 
bers explication- and mine be attentively compared, it will not, 1 hope, by them be 
found, that the way of philoſophiſing he employs is much to be preferred before that, 
which he undervalues. ae nee n | — 


Li 


> 4 - — 


ANIMADVERSIONS „ 
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ſo attentively ? eee 
1 B. You will cafily believe you may, when I hall have anſwered you, 
that it was Mr. Hobbes's lately publiſhed tract of phyſical problems, which I was - 
2 Wear pete dave pen we M F: 
B. I was finiſhing the third dialogue or chapter, when you came in, and finding 
myſelf, though not named, yet particularly concerned, I was peruſing it with that at- 
tention, which it ſeems you take notice of Fi SHO: of Fes 

A. Divexs of your experiments are ſo expreſsly mentioned there, that one need 
not be {killed in decyphering to perceive, that you are intereſted in that chapter; and 


ment, both of Mr. Hobbez's opinion, and his reaſonitigs about a vacuum. 

B. ConcerninG his opinion, I am forry I cannot how ſatisfy your curioſity, . having 
long ſince taken, and ever fince kept a reiolution to decline, at leaft, until a time, 
that is not yet come, the declaring myſelf eicher for or againſt the Pleniſts. But as to 


plenitude of the world, I ſhall not ſeruple readily to anſwer, that his ratiocinations 
ſeem to me far ſhort of that cogency, which the hoiſe he would make in the world, 
and the way, wherein he treats both ancient and modern philoſophers, chat diſſent from 
him, may watrant us to expect. „ 
A. You will allow me the freedom to tell you, that, to convince me, that your re- 
ſentment of his explicating divers of the phænomena of your pneumatick engine other- 
wiſe than you have been wont to do, (and perhaps in terms, that might well have been 
more civil) has had no ſhare in dictating this judgment of yours; the beſt way will be, 


that entering for a while into the party of the vacuilts, you anſwer the arguments he 2 
_ alledges in his chapter to _contite enn. l, 
B. Havinc always, as you know, forborn to declare myſelf either way in this con- 1 
troverſy, I ſhall not tye myſelf ſtrictly to the principles and notions of the vacuiſts, 
nor, though but for a while, oppoſe myſelf to thoſe of the Pleniſts: but fo far I ſhall | 
comply with your commands, as either upon the doctrine of the vacuiſts, or upon other 6 
grounds, to conſider, whether this dialogue of Mr. Hobbes have cogently proved his, 
and the ſchools aſſertion, Non dari vacuum ; and whether he has rightly explained ſome 2 
phænomena of nature, which he undertakes to give an account of, and eſpecially ſome 2 
produced in our engine, whereof he takes upon him to render the genuine cauſes. 
And this laſt inquiry is that, which I chiefly deſign. pate we 1 
A. By this I perceive, that if you can make out your own explications of your ad- 
verſary's problems de vacuo, and ſhew them to be preferable to his, you will think you | 
have done your work and that it is but your ſecondary ſcope to ſhew, that in Mr. fer 
Hobbes's way of ſolving them, he gives the vacuiſts an advantage againſt him, though J 


not againſt the Pleniſts in general. 


B. You 


Mr. Hoss Problemata de Vacuo. 3 
B. You do not miſtake my meaning, and therefore without any further preamble, 


let us now proceeed to the particular phanomena conſidered by Mr. Hobbes; the firſt 


of which is an experiment propoled by me in the one and thirtieth of the phyſico-me- 


chanical experiments concerning the adheſion of two flat and poliſhed marbles, which 


1 endeayqured to ſolve by the preſſure of the air. And this experiment Mr. Hobbes 


thinks ſo convincing an one to prove the plenitude of the world, that, though he tells 


us he has many cogent arguments to make it out, yet he mentions but this one, be- 
_ cauſe that, he ens, ſuffices. 5 


A. Tux confi 


ence he thereby expreſſes of the great force of the argument does the 


leſs move me, becauſe I remember, that formerly in his elements of philoſophy he 


thought it ſufficient ra employ ane argument to evince the plenitude of the world, and 
for that one he pitched upon the vulgar experiment of a gardener's watering-pot ; but 


whether he were wrought upon by the objections made to his inference from that phæ- 
nomenon in your examen af his dialogue De Natura Aeris, or by ſame other conſi- 


derations, I will not pretend to divine. But I plainly perceive, he now prefers the ex- 
periment of the cohering marbles. . | ER : 
B. Or which it will not be amiſs, though the paſſage be ſomewhat long, to read you 
his whole diſcourſe out of the book | have in my hand. 55 
A. Ir is fit, that you, who for my ſake are content to take the pains of anſwering 
what he ſays, ſhould be caſed of the trouble of reading it, which I will therefore, with 
your leave, take upon me. His diſcourſe then about the marbles is this: 
A. Ap probandam univerſi plenitudinem, nullum noſtin argumentum cogens ? 


2 K 


B. Io multa: unum autem ſuſſicit ex ea ſumptum, quod duo corpora plana, fi ſe muiud 
ſecundum amborum planitiem communem tangant, uon facile in inſtante divelli poſſunt ; ſuc- 


ceffvt 5 facillime. Nen dico, impaſſible eſſe duo dur iſſima marmora ita cobærentia di- 
vellere, ſe 
1 


dam. 

9 e, non dari vacuum. it 
A. ASSERTIOVNES ills demonſiralione indigent. Primo autem oftende, quomodo ex duo- 
rum duriſſimorum corporum, cenjunorum ad ſuperficies exquiſite leves, diremptione diſicili, 

ſequatur plenitudo mundi? VVV 
A. Si duo plana, dura, polita corpora (ut marmora) collocentur unum ſupra alterum, 
ita ut eorum ſuperſicies ſe mutud per omnia pana exati?, quantum fieri poteſt, contingant, 


illa fine magna difficultate ita divelli non poſſunt, ut eodem inſtante per omnia puni3a diri- 


mantur. Veruniamen marmora eadem, fi communis eorum ſuperficies ad horizontem eri- 


gatur, aut uon valde inclinetur, alterum ab altero facillime (ut ſcis) etiam ſolo pondere di- 
labentur. Nonne cauſa hujus rei bac eſt, quod labenti marmori ſuccedit aer, & relidum 


locum ſemper implet ? 
A. CERTiSSIME. 
B. Quando vers e. 
eſt ; quam ob cauſamm ns od ; 
A. Ego, & mecum (puto) omnes cauſam ftatuuni, quod ſpatium totum inter duo illa 
wt divulſa ſimul uno inſtante implere aer non poteſ, quantacunzue celeritate fiat di- 
_ vilſzo. 6: . tes co bd ; by 
B. AN qui ſpatia in aere dari vacua contendunt, in illo aere ſols dari negant, qui mar- 
mora illa conjundta circumdat ? | P ee 
A. Minims, ſed ubigue inter ſperſa. é hs | 
B. Dum ergo illi, qui marmor unum ab altero revellentes aerem comprimunt, & per con- 
ſequens vacuum exprimunt, vacuum faciunt locum per revulfionem relidlum; nulla ergo ſe- 
paralionis erit difficulias, ſaltem non major, quam eft difficultas corpora eadem movendi in 


|; | g 6 aer, 


4 ergo? 


* 


difficile; & vim poſtulare tantam, quanta ſufficit ad duritiem lapidis ſuperan« 
quidem verò majare vi ad ſeparationem opus fit quem illa, gud moventur ſeparata, 


8 uno inſtante divellere couaris, nonne multo major vis adbibenda 
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ANIMADVERSIONS won 


. - gere, peſiguam ſeparata fuerint. Hague quoniam, conceſſo vacuo, 'difficultas marmors illa 


ſuperat refitentiam partium extimarum duri, facile ſuperabit refifentiam 


fragilia fint. 


dirimendi nulla eft, ſequitur per difficultatis experientiam, nullum eſſe vacuum. 
A. RecTtz quidem illud infers. Mundi autem plenitudine ſuppoſita, uomo do demon- 


Rrabis poſſibile omnino eſſe, ut divellantu r? 


? 


B. CociTa prime corpus aliguod duf#ile, nec nimis durum, ut ceram, in duas partes di- 


ftrabi, que tamen partes non minus exatte' in communi plano ſe mutuo'tangunt quam Leviſſi- ; 


ma marmora. Jam quo patio diſtrabatur cera, confideremus. Nonne perpetuo attenuatur, 
donec in filum evadat tenuiſimum, & omni dato craſſo tenuius, & fic tandem ' divellitur ? 


Eodem modo etiam duriſſima columna in duas partes diſtra betur, fi vim. tantam adhibeas, 
quanta ſufficit ad reſiftentiam duritici ſuperandam, Sicut enim in cera partes primò extimæ 
Aiſtrabuntur, in quarum locum ſuccedit aer; ita etiam in corpore quantumlibet duro aer lo- 


cum ſubit partium extimarum, quæ primæ vulſionis viribus dirumpuntur. Vis autem, quæ 


re/itentia prima eſt a toto duro, reliquarum vero ſemper a ręiduo. 


A. Ira quidem videtur conſideranti, quam corpora quedam, præſertim verd duriſſima 


Does this ratiocination ſeem to you as cogent, as it did to the propoſer of it? 
B. Lou will quickly think it does not; and perhaps you would think it ſhould not, 


if you pleaſe to conſider with me ſome of the reflections, that the reading of it ſug- 


geſted to me. : | | 5 | 
Ax firſt, without declaring for the vacuiſt's opinion, I muſt profeſs myſelf un- 
ſatisficd with Mr. Hobbes's way of arguing 'againſt them: for, where he ſays, Dum 


ergo illi, qui marmor unum ab altero revellentes aerem-comprimunt, & per conſequens va- 
cuum exprimunt, vacuum faciunt locum per revulſionem relictum; nulla ergo feparationis 
eris difficultas, ſaltem non major, quam eſt difficultas corpora eadem movendi in aere, poſt- 
quam ſeparata ſuerint. Itaque quoniam, conceſſo vacuo, difficultas marmora illa dirimendi 
nulla eſt, ſequitur per difficultatis experientiam, nullum eſſe vaccuum. Methinks he ex- 


preſſes himſelf but obſcurely, and leaves his readers to gueſs, what the word dum re- 
fers to. But that, which feems to be his drift in this paſſage, is, that, ſince the va- 


cuiſts allow interſperſed vacuities, not only in the air, that ſurrounds the conjoined 
marbles, but in the reſt of the ambient air, there is no reaſon, why there ſhould be 


any difficulty in ſeparating the marbles," or at leaſt any greater difficulty than in mov- 


ing the marbles in that air after their ſeparation. - But, not to conſider, whether his 


adverſaries will not accuſe his phraſe of ſqueezing out a vacuum, as if it were a body, 
they will eaſily anſwer, that notwithſtanding the vacuities they admit in the ambient 


air, a manifelt reaſon may be given in their hypotheſis of our finding a difficulty in the 


divulſion of the marbles. For, the vacuities they admit, being but interſperſed, and 


very ſmall, and the corpuſcles of the atmoſphere being, according to them, endowed 
with gravity, there lean ſo many upon the upper ſurface of the uppermoſt marble, 


that that ftone cannot be at once perpendicularly drawn up from the lower marble con- 


tiguous to it, without a force capable to ſurmount the weight of the aerial corpuſcles, 


that Jean upon it. And this weight has already ſo conſtipated the neighbouring parts 
of the ambient air, that he, that would perpendicularly raiſe the upper marble, from 


the lower, ſhall need a conſiderable force to make the revulſion, and compel the al- 


ready contiguous parts of the incumbent air to a ſubingreſſion into the pores or inter- 
vals, intercepted between them. For the conatus of him, that endeavours to remove 
the upper marble, whilſt the lower ſurface of it is fenced from the preſſure of the at- 
moſphere, by the contact of the lower marble, which ſuffers no air to come in between 
them, is not aſſiſted by the weight or preſſure of the atmoſphere, which, when the 
marbles are once ſeparated, preſſing as ſtrongly againſt the undermoſt ſurface of the 

: 1 5 1 upper 


reliquarum. Nam 


A2, 


9 


| Mr. Hos Es“ Problemata de Vacuo. 
upper marble, as the incumbent atmoſpherical pillar does againſt the upper ſurface of 
the ſame marble, the hand, that endeavours to raiſe it in the free air, has no other re- 
ſiſtance, than that ſmall one of the marble's own weight to ſurmount. 

A. Bur what ſay you to the reaſon, that Mr. Hobbes, and, as he thinks, all others 
give of the difficulty of the often mentioned divulſion? namely, Qudd ſpatium totum 
inter duo ills marmora divulſa ſimul uno inſtante implere aer non poteſt, quantacunque cele- 
ritate fiat divulfio. (© © * 8 

B. I ſay, that, for aught I know, the pleniſts may give a more plauſible account of 
this experiment, than Mr. Hoòbes has here done; and therefore, abſtracting from the 
two oppoſite hypotheſes, I ſhall further ſay, that the genuine cauſe of the phænome- 
non ſeems. to be that, which I have already aſſigned; and that difficulty of raiſing the 
upper ſtone, that accompanies the air's not being able to come in all at once, to poſſeſs 
the ſpace left between the ſurfaces of the two marbles upon their ſeparation, proceeds 
from hence, that, till that ſpace be filled with the atmoſpherical air, the hand of him, 


that would lift up the ſuperior marble, cannot be fully aſſiſted by the preſſure of the 


air againſt the lower ſurface of that marble. _ Eb | | 

A, Tis is a paradox, and therefore I ſhall deſire to know on what you ground it. 
B. Tzxoven I mention it but as a conjecture propoſed ex abundanti, yet I ſhall on 
this occaſion countenance it with two things; the firſt, that, ſince I declare not for the 
hypotheſis of the Pleniſts, as it is maintained by Mr. Hobbes, I am not bound to allow, 
what the common explication, adopted by my adverſary, ſuppoſes; namely, that either 
nature abhors a vacuum (as the ſchools would have it,) or that there could be no di- 


vulſion of the marbles, unleſs, at the ſame time, the air were admitted into the room, 


that divulſion makes for it. And a vacuiſt may tell you, that, provided the ſtrength 
employed to draw up the ſuperior . marble be great enough to ſurmount the weight of 
the aerial corpuſcles accumulated upon it, the divulſion would enſue, though, by di- 
vine Omnipotence, no air, or other body, ſhould be permitted to fill the room made 
for. it by the divulfion ; and that the air's ruſhing into that ſpace does not neceſſarily 
accompany, but in order of nature and time follow upon, a ſeparation of the marbles, 
the air, that ſurrounded their contiguous ſurfaces, being by the weight of the colla- 
terally ſuperior air, impelled into the room newly made by the divulſion. But I ſhall ra- 
ther cquntenance whatyou call my paradox, / by an experiment | purpoſely made in our 
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pneumatical receiver, where, having accommodated two flat and poliſhed marbles, ſo 


that the lower being fixed, the upper might be laid upon it, and drawn up again as 
there ſhould be occaſion, I found, that if, when the receiver was well exhauſted, the 
upper marble was, by a certain contrivatice, laid flat upon the lower, they would not 

then cohere as formerly, but be with great eaſe ſeparated, though it did not, by any 


phenomenon appear, that any air could come to ruſh in, to poffeſs the place given it, 


by the receſs of the upper marble, whofe very eaſy avulſion is as eaſily explicable by 
our hypotheljs ; ſince the preſſure of that little air, that remained in the receiver, being 
too faint to make any at all conſiderable reſiſtance to the avulſion of the upper marble, 
the hand, that drew it up, had very little more than the ſingle weight of the ſtone to 
ſurmmm. tie an, L e e on | 
A. Ax Anti- pleniſt had expected, that you would have obſerved, that the difficult 
| ſeparation of the marbles in the open air does rather prove, that there may be a vaccum, 
than that there can be none. For in caſe the air can ſucceed as faſt at the ſides, as the- 
divulſion is made, a vacuiſt may demand, - whence comes the difficulty of the ſepara- 
tion? And if the air cannot fill the whole room made for it by the ſeparated. marbles, 
at the ſame inſtant they are forced aſunder, how is a vacuum avoided for that t 


ime, 
how 
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110 | AniMADVERSIONS | won 1 
boy ſmall ſoever, that is neceſſary for the air to paſs fram the edges to the middle of 
the room newly made? | F 


B. Wnar the Pleniſts will ſay to your argument. 1 leave them to oonſider; but! 
preſume, they will be able to give a more plauſible account of the phenomenon we . 


are treating of, than is given oy Mr. Hobbes. >) 

A. Waar induces you to dillike his explication of if? 
B. Two things; the one, that I think the cauſe he aſſigns improbablez and the 

other, that 1 ahink another, that is better, has been ed | 5 

AnD firſt, whereas Mr. Hobbes requires to the divulſion of the marbles a force 

great enough to ſurmount the hardneſs of the tone, this is aſſerted gratis, which ic 
ould not be; ſince it ſeems very unlikely, that the weight of ſo fem pounds, as will 

ſuffice to ſeparate two. caherent marbles af about an inch, for inftance, in diameter, 


could be able to ſurmount the harneſs of ſuch ſolid ones, as we uſually employ in 


this experiment. And though it be generally judged more eaſy to bend, if it may be, 


or break a broader piece of marble ceteris paribus, than a much narrower z yet, where- 


as neither I, nor any elſe that I know, nor 1 believe Mr. Hobbes, ever obſerved any 


difference in the reſiſtance of marbles to ſeparation from the greater or leſſer thickneis 


of the ſtones; I find by. conſtant experience, that, ceteris paribus, the broadneſs of the 
coherent marble does exceedingly encreaſe the difficulty of disjoining them: infomuch, 


that, whereas not many pounds, as I was ſaying, wauld ſeparate marbles of an inch, 


or a lefler diameter; when I encreaſed their diameter to about four inches, if I miſ- 
remember not, there were ſeveral men, that ſucceſſively tried to pull them aſunder, 
without being able by their utmoſt force to eſſect .it. Feen e oe IE" 
A. Bur what fay you to the illuſtration, that Mr. Hobbes, upon the ſuppoſition of 
the world's plenitude, gives of our phenomenon, by drawing aſunder the oppoſite 
parts of a piece of wan? ee LI 3p RTE TE. 
B. To me it ſeems an inſtance improper enough. For firſt, the parts, that are to 
be divided in the wax, are of a ſoft and yielding conſiſtence, and according to him, of 


a ductile, or, if you pleaſe, of a tractile nature, and not, as the parts of the coherent 


marbles, very ſolid and hard. Next, the parts of the wax do not ſtick together barely 
by a ſuperficial contact of two ſmooth planes, as do the marbles we are ſpeaking of; 


but have their faq's implicated, and as it were intangled with one another. And there- 
fore, they are far 


how commodious a poſture ſoever you place them. Beſides, it is manifeft, that the 


from a diſpoſition to ſlide off, like the marbles, from one another, in 


air has opportunity to ſucceed in the places ſucceſſively deſerted by the receding parts 
of the attenuated wax; but it is neither -manifeſt, nor as yet well proved, by Mr. 
Hobbes, that the air does after the ſame manner ſucceed between the two marbles, 
which, as I lately noted, are not forced aſunder after ſuch a way, but are, as himſelf 
ſpeaks, ſevered in all their points at the ſame inſtant. e 


A. I know, you forget not what he ſays, of the dividing of a hard column into two 
parts, by a force ſufficient to overcome the reſiſtance of irs hardneſs. . 

B. Hz does not here either affirm, that he, or any he can truſt, has ſeen the thing 
done; nor does he give us any ſuch account of the way wherein the pillar is to be 
broken, whether in an erected, inclined, or horizontal poſture; nor deſcribe the par- 
ticular circumſtances, that were fit to be mentioned in order to the ſolution of the phæ · 
nomenon. Wherefore, till I be better informed of the matter of fact, I can | work 
look upon what Mr. Hobbes ſays of the pillar, as other than his conjecture, which now 

I ſhall the rather paſs by, not only. becauſe the caſe is differing from that of our po- 
liſhed marbles, which are actually diſtinct bodies, and only contiguous in one com- 
miſſure; but alſo, becauſe I would haſten to the ſecond reaſon of my diſlike of Mr. 


Hobbes 
1 


— 
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Hobbes's explication of our phænomenon, which is, that a better has been given al. 


ready, from the preſſure of the atmoſſ 


marble, ſave thoſa, that touch the plane of the lower. 


A. You would have put fair for convincing Mr. Hobbes himſelf, at leaſt would have 
put him to unuſual ſhifts, if you had ſucceeded in the attempt you made, among other 
of your phyſico-mechanical experiments, to disjoin two ooherent marbles, by ſuſpend- 

ing them horizontally in your pneumatical receiver, and pumping out the air, that in- 


vironed them; for, from your failing in that attempt, chough you rendered a not im- 
probable reaſon of it, Mr. Hobbes took occaſion, in his ialogre De Natura Aeris, to 
ſpeak in ſo high a ſtrain as this: Mibil iſtbic erat, quod agerer pondus; erperimenlo boc 
 excogitari contra epinionem corum, qui vacuum afſerunt, aliud argumentum fortius ant evi- 
dentius non potuit. Nam ſi duorum coberentium alterutrum ſecundum tam viam, in qua 
jacent ipſæ contiguæ ſuperficies, propulſum eſſet, facile ſepararentur, Aere prorimo in locum 
relum ſucctſſroe ſemper influente 1 ſed id ita divellere, ut frnul totum unutterent contatum, 
impoſſibile et, mundo Pleno, | Opor 


ſurdum. 


B. You may remeaber, that where l relate that experiment, I expreſſed a hope, that, 
when I ſhould be beiter acconimodated than I then was, I might attempt the trial with 


proſperous ſucceſs; and accordingly afterwards, having got a leſſer engine than that I 


cheerfully repeated the trial. To ſhew then, that when two coherent tmarbles are ſuſ- 
tained horizontally in the air, the cauſe, why they are not to be forced aſunder, if they 
have two or three inches in diameter, without the help 6f a confiderable weight, is the 


18 
preſſure I was lately mentioning of the ambient air; I cauſed two ſuch coherent mar- 
bles to be ſuſpended in a large receiver, with a weight at the lower moſt, that might help 


to keep them ſteady, but was very inconſiderable to that, which their coheſion Wer 
have ſurmounted : then cauſing the air to be pumped by degrees vut of the receiver, for 
a good while the marbles ſtuck cloſe together, becauſe, during that time, the air could 
not be ſo far pumped out, but that there remained enough to ſuſtain the ſmall weight, 
that endeavoured their divulſion : but when the air was further pumped out, at length 
the ſpring of the little, but not a little expanded air, that remained, being grown too 
weak to fuſtain the lower marble and its ſtnall clog, they did, as I expected, drop off. 
A. T x18 will not agree over-well with the confident and triumphant expreſſions juſt 
now recited, '  _ - MAIL. PR IN | 
3. I never envied Mr. Hobbes forwardneſs to triumph, and am content, his con- 
jectures be recommended by the confidence, that accompanies them, if mine be by 


the ſucceſs, that follows them. But to confirm the explication given by me of our 


phenomenon, I ſhall add, that as the laft mentioned trial, which I had feveral times. 


occaſion to repeat, ſhews, that the cohefion of our two contiguous marbles would. 


ceaſe upon the withdrawing of the preſſure of the atmoſphere; ſo by another experi- 
ment I made, it appears, that the ſupervening of that preſſure ſufficed to cauſe that 
cohefion. For, in pfoſecution of one of the lately mentioned trials, having found, 
that when the receiver was well exhauſted, two marbles, though conſiderably broad, 
being laid upon one another after the requiſite manner, their adheſion was, if any at all, 


Y 
ſo weak, that the uppermoſt, would be eaſily drawn up from off the other; we laid 


them again one upon the other, and then letting the external air flow into the receiver, 
we tound, according to expectation, that the marbles now cohered well, and we could 


not raiſe the uppermoſt, but accompanied with the lowermoſt. But I am ſenſible, I 


have detained you too long upon the ſingle experiment of the marbles :. and _ IL 


phere upon all the ſuperficial parts of the upper 


teret enim ant motam fieti ab uno termino ad alium in in- 
ftante, ant duo corpora codem tempore in rodem eſſe loco: guorum utrumvis ditere, eſt ab- 


uſed before, where with the air might be better pumped out, and longer kept out, I 
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hope the ſtrefs Mr. Hobbes lays on it, will plead my excuſe, yet, to make your patience 
ſome amends, I ſhall be the more. brief in the other particulars, that remain to be 


conſidered in his dialogue De Vacuo. And it will not be difficult for me to keep my 


promiſe without injuring my cauſe, ſince almoſt all theſe particulars being but the ſame, 


ſwered in my Examen of that dialogue, I ſhall need but to refer you to the paſſages,” 


| which he has already alledged in his dialogue De Natura Aeris; and 1 ſoon after an- 
where you may find theſe allegations examined, only ſubjoining here ſome refleftions 


upon thoſe few and 1 * things, that he has added in his problems De Facuo. * 
A. 1 may then, 1 ſuppoſe, read to you the next paſſage to that long one, you have 
hitherto been conſidering, and it is this: Ad vacuum nunc revertor: Quas rauſas fine 
ſuppefitione vacui redditurus es illorum effectuum, qui oftenduntur- per Mocbinam illam, quæ 
oft in Collegio Greſhamenſi ? 15 r 4X; e . SAYS. 8 % fk 1 ak, TY 
A. Sror here, I beſeech you a little, that, before we go any further, I may take 


notice to you of a couple of things, that will concern our ſubſequent diſcourſe, ++ 
Wuxxxor the firſt is, that it appears by Mr. Hobbes's Dialogue about the Air, that _ 
the explications he there gave of ſome of the phænomena of the Machina Boyliana, 


were directed partly againſt the virtuoſi, that have ſince been honoured with the title 
of the Royal Society, and partly againſt the author of that engine, as if the main 
thing therein deſigned were to prove a vacuum. And fince he now: repeats the ſame. 


explications, I think it neceſſary to ſay 2 that if he either takes the Society or me 
for profeſſed vacuiſts, he miſtakes, and ſhoots beſides the mark; for, neither they nor 


J have ever yet declared either for or againſt a vacuum. 


AnD the other thing | would obſerve to you, is, that Mr. Hobbes ſeerns not to have 


rightly underſtood, or at leaſt not to have ſufficiently heeded in what chiefly conſiſts the 


advantage, which the yacuiſts may make of our engine againſt him: for, whereas in 


divers places he is very folicitous to prove, that the cavity of a pneumatical receiver 
is not gs Kg empty, the vacuiſts may tell him, that ſince he aſſerts the abſolute 


plenitude of the world, he muſt, as indeed he does, reject not only great vacuities, 
but alſo thoſe very ſmall and interſperſed ones, that they ſuppoſe to be intercepted bet- 
ween the ſolid corpuſcles of other bodies, particularly of the air: ſo that it would not 


confute them to prove, that in our receiver, when moſt diligently exhauſted, there is 


not one great and abſolute vacuity, or, as they ſpeak, a vacuum coacervatum, ſince 
ſmaller and diſſeminated vacuities would ſerve their turn. And therefore they may 
think their pretenſions highly favoured, as by ſeveral particular effects, ſo by this gene- 
ral phænomena of our engine, that it appears by ſeveral circumſtances, that the com- 
mon or atmoſpherical air, which, before the pump is ſet to work, poſſeſſed the whole 
cavity of our receiver, far the greateſt part is by the intervention of the pump made to 
pafs out the cavity into the open air, without being able, at leaſt for a little while, to 


get in again; and yet it does not appear by any thing alledged by Mr. Hobbes, that any 
other body ſucceeds to fill adequately the places deſerted by ſuch a multitude of aerial 


corpuſcles. 1 WH TOY IAG . 777 
A. Ir I gueſs aright, by thoſe words, (viz. it appears not by any thing alledged 
by Mr. Hobbes,” you deſign to intimate, that you would not in general prejudice' 


the pleniſts. 15 


B. Your conjecture was well founded: for I think divers of them, and particularly 


the Carteſians, who ſuppoſe a ſubtile matter or ether fine enough to permea'e glaſs, 


though our common air cannot do it, have not near ſo difficult a taſk to avoid the ar- 
guments the vacuiſts may draw from our engine, as Mr. Hobbes, who, without having 


recourſe to the poroſity of gla's, which indecd is impervious to common air, ftrives 
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to ſolve the pheenamena, and prove our receiver to be always perfectly full, and there- 
foro as full at any one time as at any other of common or atmoſpherical air, as fat as 
we can judge of his opinion by the tendency or import of his explications. 0 
A. Yar, if I mere righuly info of an experiment of yours, Mr. Hobbes may 
be thereby reduced either to over to the vacuiſts, or to acknowledge ſome ætherial 
or other matter more ſubtil than air, and capable of paſſing through the pores of glafs ; 


and therefore, to ſhew yourſelf impartial between the vacuiſts and their adverſaries in 


this controverſy, I hope you will not refuſe to gratify the pleniſts by giving your friends 
4 more particular account of the experiment. r eee f 

B. 1— which you mean, and remember it very well. For, though I long ſince 
deviſed it, yet having but the other day had occafien to peruſe the relation I writ down 


of one of the beſt trials, I think I can repeat it, almoſt in the very words, which if 1 


miſtake nat, were theſe: 

TrzRs was taken a bubble of thin white glaſs, about the bigneſs of a nutmeg, 
with a very flender ſtem, of about four or five inches long, and of the bignefs of a 
erow's-quill. The end of the quill being held in the flame of a lamp blown with a 
pair of bellows, was readily and well ſcaled up, and preſently the globous part of the 


glaſs, being held by the ſtem, was kept turning in the flame, until it was red hot and 


ready to melt: then -being a little removed from the flame, as the included air began 
to loſe of its agitation and ſpring, the external air manifeſtly and confiderable preſſed in 


one of the ſides of the bubble. But the glaſs being _—_ before the cold could crack 


it, held as before in the flame, the rarified air diſte and plumped up the bubble; 
which being the ſecond time removed from the flame, was the ſecond time compreſſed ; 
and, being the third time brough back to the flame, ſwelled as before, and removed, 


was again compreſſed, (either this time or the laſt by two diſtinct cavities ;) until at 


length, having ſatisfied ourſelves, that the included air was capable of being condenſed 


or dilated without the ingreſs or egrefs of air (properly ſo called) we held the bubble fo 


long in the flame, ſtrengthened by nimble blaſts, that not only it had its ſides plumped 
up, but a hole violently broken init by the over-rarified air, which together with the 


former watchfulneſs, we employed from time to time to diſcern, if it were any where 


cracked or perforated, fatisfied us, that it was until then entire. 
Al. Iconfeſs, I did not readily conceive before, how you could, (as I was told you 


had,) make a ſolid veſſel, wherein there was no danger of the air's getting in or out, 


whoſe cavity ſhould be- ſtill poſſeſſed with the ſame air, and yet the veſſel be made by 
turns bigger and leſſer. - And, though I preſently thought upon a well ſtopped bladder, 


yet I well foreſaw, that a diſtruſtful adverſary might make ſome objections, which are 


by your way of proceeding obviated; and the experiment agrees with your doctrine in 
ſhewing, how impervious we may well think your thick pneumatick receivers are to 


common air, fince a thin glaſs bubble, when its pores were opened or relaxed by flame, 


would not give paſſage to the ſpringy particles of the air, though violently agitated ; 
for if thoſe particles could have got. out of the pores, they never would have broke 


the bubble, as at length a more violent degree of heat made them do; nor probably 


would the compreſſion, that afterwards enſued, of the bubble by the ambienr air, be 
checked near fo ſoon, if thoſe ſpringy corpuſcles had not remained within to make the 


| refiſtance. Methinks, one may hence draw a new proof of what I remember you elſe. | 


where teach, that the ſpring of the air may be much ſtrengthened by heat. For, in 
our caſe, the ſpring of the air was thereby enabled to expand the compreſſed glaſs, it 


was impriſoned in, in ſpite of the reſiſting preſſure of the external air; and yet, that 


this preſſure was conſiderable, appears by this, that the weight of fo ſmall a column of 
atmoſpherical air, as could bear upon the bubble, was able to preſs in the heated glaſs, 
in ſpite of the reſiſtance of its tenacity and arched figure. 
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But J will no longer detain you from Mr. Hobbes's explications of the Machina Bay- 


Peripatetick rarefaction and condenſation, ſtctly ſo called, which I ſcruple not to de- 


flame, or other ſubtil matter, came in to fill up thoſe intervals, which matter muſt 


incluſus ventus. 


 lindri, per quod aer (qui ſuctoris ingreſſum alioqui impedire paſſit) emittatur. Quod foramen 


aperire poſſunt, quoties volunt. Denigue in globo vitreo ſummo relinquitur foramen ſatis 


gine, he formerly had recourſe to in the thirteenth page of his Dialogue; and I have 


| ANI ADVE NS rows An 
-B. Yer that, which I mainly deſigned in this experiment, was, (if I were able) to 


ſhew and prove at once, by an inſtance not liable to the ordinary exceptions, the true 
nature of rarefaction and condenſation, at leaſt of the air. For to ſay nothing of rhe 


clare, I think to be phyſically inconceptible or impoſſible; it is plain by our experi- 
ment, that, when the bubble, after the glaſs had been firſt thruſt in towards the cen - 
ter, was expanded again by heat, the included air poſſeſſed more room than before, 
and yet it could perfectly fill no more room than formerly, each aerial particle taking 
up, both before and after the heating of the bubble, a portion of ſpace adequate to 
its own bulk; ſo that in the cavity of the expanded bubble we muſt admit either va- 
cuities interſperſed between the corpuſcles of the air, or that ſome fine particles of the 


have entered the cavity of the glaſs at its pores: and afterwards, when the red-hot bub- 
ble was removed from the flame, it is evident, that ſince the groſſer particles of the air 
could not get through the glaſs, which they were not able to do, even when vehemently 
agitated by an ambient flame, the compreſſion of the bubble, and the condenſation of 
the air, which was neceſſarily conſequent upon it, could not, ſuppoſing the plenitude 
of the world, be performed without ſqueezing out ſome of the ſubtile matter contained 
in the cavity of the bubble, whence it could not iſſue but at the pores of the glaſs. 


liana; to the firſt of which you may now, if you pleaſe, advance. | 
A. Taz paſſage I was going to read, when you interrupted me, was this: 


B. Macnina illa eoſdem effetius producit, ques produceret in loca nok magno pn Magnus | 


as 8. 


" 


A. Qvouopo ingreditur iftuc ventus ? Jdeckines nofti cylindrim ; efſe cavam 3 ? 
in quem protruditur cylindrus alius ſolidus ligneis, corio tectus, (quem ſuftorem dicunt) ita ex- 
quifite congruens, ut ne minimus quidem aer inter corium & aes intrare (ut putant) poſit. 


B. Scio, & gud ſuftor facilius intrudi poſſit, foramen quoddam eſt in ſuperiori parte y- 


aperire poſſunt, & claudere, quaties uſus poſtulat. Eft etiam in cylindri cavi receſſu ſummo 
datus aditus aeri in globum concacum vitreum, quem etiam aditum claviculd obturare & 


amplum, (claviculd item claudendum & recludendum) ut in illum, quae volunt, immittere 
pelſint, experiendi cauſd, has 1 20 WE Lett : 
B. Taz imaginacy wind, to which Mr. Hobbes here aſcribes the effects of our en- 


ee anſwered that paſſage of it in a part of my Examen, to which I therefore 
refer you. . „ TFT 
A. I preſume, you did not overlook the compariſon Mr. Hobbes annexes to what I 
laſt read out of the problems, ſince he liked the conceit ſo well, that we meet with it 
in his Dialogue De Natura Aeris. The words (as you ſee) are theſe : Tota denique ma- 
china non multum differt, fi naturam ejus ſpetes, à ſclopeto ex ſambuco, quo pueri ſe de- 
2 imitantes ſclopetos militum, nifi qudd major fit, & majori arte fabricatus, & plu- 
11s confiet. ones Ky of | + + HEOTVEURT 122 06 
B. I could ſcarce, for the reaſon you give, avoid taking notice of it. And if Mr. 
Hobbes intended it for a piece of raillery, I willingly let it paſs, and could more eaſily 
forgive him a more conſiderable attempt than this, to be revenged on an engine, that 
has deſtroyed ſeveral of his opinions: but if he ſeriouſly meant to make a phyſical 
compariſon, I think he made a very improper one. For not to urge, that one may 
well doubt how he knows, that in the encloſed cavity of his pot-gun, there is 8 very 
: — — vehement 


j ; 


preſſure of any internal air, is able to perform what a weight.of many pounds would 


not ſuffice to do. PL 3 * 8 | kt Nn A | 
A. I ſhall the more willingly learn an experiment to this. purpoſe, becauſe in your 


figure, whether, if it could yield without breaking, it would not be preſſed in, as 


your hypotheſis requires. 
13 1 
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HE deſires to obviate that very difficulty, for their ſatisfacton, that had notyyer | 


penetrated the grounds of our hypotheſis, made me think of employing, inſtead of a 


receiver, of glaſs, one of a ſtiff and tough, but yet ſomewhat flexible, metal. And 


_ accordingly, having provided a new pewter porringer, and whelmed it upſide down 

upon an iron plate, faſtened to the upper end of our pneumatical pump, we carefully 
faſtened, by cement, the orifice to the plate; and though the inverted veſſel, by rea- 

ſon of its ſtiffneſs and thickneſs, and the convexity of its ſuperficies, were ſtron 


enough to have ſupported a, great weight without changing its figure; yet, as ſoon as, 


by an exſuction or two, the remaining part of the included air was brought to ſuch a 


degree of expanſion, that its weakened ſpring was, able to afford but little affiſtance to 


the tenacity and firmneſs of the metal, the weight of the pillar of the incumbent atmo- 
ſphere (which, by reaſon of the breadth of the veſſel, was conſiderably wide alſo) did 


preſently and notably depreſs the upper part of the porringer, both leſſening its capa- 


city and changing its. figure; ſo that, inſtead of the convex ſurface, the receiver had 


before, it came to a concave one, which new figure was ſomewhat, though not much, 


increaſed by the further withdrawing of the included and already rarified air. The ex- 
Er ſucceeded allo with another common porringer of the ſame metal. But in ſuch 
ind of veſſels, made purpoſely of iron plates, it will ſometimes ſucceed and ſometimes not, 


according to the diameter of the veſſel, and the thickneſs of the plate, which was 


ſomerimes ſtrong endugh, and ſometimes too weak to reſiſt the preſſure of the incum- 
bent air, And ſometimes I found alſo, that the veſſel would be thruſt in, not at the 
top but ſide- ways, in caſe. that fide were the only part, that were made too thin to reſiſt 


the preſſure of the ambient; which phænomenon I therefore take notice of, that you 


may ſee, that that powerful prefſure may be exerciſed laterally as well as perpen- 
diculagh..c.-ooog— esd 8 Eger ga 5 8 885 5 
PxRRHAxs this experiment, and that I lately recited of an hermetically ſealed bubble, 
by their fitneſs to diſp:ove Mr. Hobbes s doctrine, may do ſomewhat towards the let- 
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2 where, 


ting him lee, that he might have ſpared that not over · modeſt and wary expreſſion, 
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Is ar cobaerere ad eurludendum Frame 


quantum tenuiſſimi 


Aeretur aer velocius : vel fi contattus fit, ſed nn 


uus non oft yum vents (ihquam) — a 11 Me abit e 
atem globi vitrei 


| his dialogue of the air, the eleventh page, I lon 


AV 2 AD 1010 40 Boo 
where, ſpeaking of the genelenien, that rheet + 


of chil Tama 


Gen „ | 
not to be one of the chief) he is ned to ſay, E ee 7 Oi lantithh bolunt, 
if pri inciplis ulante- Leis D ent. But let us, 4 KE you pleafe, paſs bn tb what 
5c aurttier alledpes to prove; Uitit i eln the exhdaftet 17 . ich the Vileuiſts . 
ſoppoſe to be partly „is full bf air. Vidto (ſuys A: irudatikr liſqut ad 
fandum cylindri denz obrurenturgie foramnind, Hts + futzby 1 55 
cum in ae t&v0 reli fore vacuum. Nam ut in el ath, of he 

poſſbile. To which B. anſwers; Credo e 1 n nde 6 hee i chi ſuperficit Ja- 


| & mum, noh 1 ne i aqttm, 
5, gui) —_ miu — 66 
Reval o ergo (48 ore, tantum impellerefur 
quamiam vir ibu iltis eowoenirer, abt der futtoris rrrrablonm reprimithr, i 
Ane omni Uiffitultare ſemſibili. A im wy 772 Maud mints ejſet, tantumn e 
Koons Putta, etiain tunc intFabit wer, 
ekattiſſimus fit, bitanen 


Cagita enim, quod non ita arturatꝰ 
capilli capax efſet, 


mode ſuftor mujore vi retrabatur. Puſtremò tf romactia 9 
atis aud per coc hlieam ferream, tum corium cedet, rum Tpfum ues; 414 1 ita quoque in- 
gredietur aer. Credin u pofſibite eſſe ditas pe cher 92 ae cond - it bas. compo» 
fas eſſe ſupponunt illi; aut corium ita _ eſſe, ut geri, qui . — 7 icuiitr, di- 
i mnino cedut ? Ci,, quithgaan | atmirtit _ ut ipſe Js, Verte 
fer iſti unzuaim iter vento & pluvia 22 55 7 Tag n are non a que Rh FU Gat 
futtor tantum aeris in cylindrum adeoqut in ipfum Vets inturiat, 4 eh cif ad to- 
cum ſemper reliftum perfectè implendum. Effedtus er 77 qui orflur 2 Feral, 115 8 = 


cetirgule (versd cl cd, wh yr , in A 


pre died the” Was, in 
ſince anſwered it in my Kamen 
and therefore 1 ſhall only now take notice in trarfitu of ſome flight, iether additions. | 
or variations, that occur in what you haye been reading. And, kt, ſee no p roba - 
bility in what hegratis afferts, that fo thick a cylinder o braſs, a1 ade the e part 
of the pump of our engine, ſhould yield to the ſücker, chat was moved up and down. 
in it, though by the help of an iron rack. And whereas de adds, chat the leather, 
that ſurrounds the more ſolid part of the ſucker, would yield to ſuch a force; it ſeems,. 
that that compreſſion of the leather ſhould, by throſting the ſolid parts into the pores, 
make the leather rather leſs, than more fit to give — to ee air. Nor would it 


however follow, qr wry Mr. Hobbes's + example 15 aged body admits 1 


rficiem convexam, & 
ve ( vocatur) recipientls. 


cylindri aenei roncavim, l 
Taz ſubſtaide of this hitoctaition Having been htl) 


dir ſo well, chat even when ar 106040 in chem Was "ra fm 15 es = 1 95 eat, or 
by our engine, it was neceſſary for the air to break them before it yOu 
would not have been, if it could have eſca through their pores. at Mr. Hobbes 
inculcates here again concerning his ventus vebement i mus, you will e anſwered in 
the place of my Examen I lately directed you to 
A. We may then proceed to Mr. Hob bers next explication, which he propoſes in 
theſe terms: | 
A. Cavsam video nunc unius ex machinae mirabilibus, nimirum tur ſuBter, poſtquam et 
liquatenus retrafius & deinde amiſſus, ſubitò recurrit ad cylindri ſummitatem. Nam der, 
4 vi magna fuit impulſus, rurſus per repercuſſionem ad externa vi eadem revertitur. 
B. ATque boc guidem argumenti ſatis eſt, etiam ſolum, quod locus d ſuctore relittus non 
oft vacuus. Quid enim aut alirabere aut inpellert JHHTER potuit ad locum illum, unde 
2 | retradtus 


My, Hon Is' Problemata de Vacuo. 
retraflus erat ff tylindrus fluſſet vacuus? Nam ut acris pondus aliquod id officere potu- 
et, falſum eſſe ſatis ſupra demonſiravi ab eo, quod aer in aere gravitare non poteſt. Nofti 
eliam, quod cum s recipiente acrem omnem (ut ili loquuntur) exegerint, poſſunt tamen trans 
vitrum id quod intus fit videre, & ſonum, „i quis fat, inde audire. Id quod ſolum, etfi 
nullum aliud argumentum efet (ſunt autem multa,) ad probandum, nullum eſſe in reci- 

ente vacuum, abunde ſuffice | | | . 


. 


B. Hxnx are ſevetal things joined together, which the author had before ſer arately 
alledged in his often - mentioned dialogue. The firſt is, the cauſe he aſſigns of the af- 
cenſion of the ſucker, forcibly 


then let alone by him that pumped ; to which might be added, that this aſcenſion ſuc- 
ceeded, when the ſucker was clogged with an hundred pound weight. This explication 
of Mr. Hobbes you will find examined in my diſcourſe. And as to his denying, that 
the weight or preſſure of the air could drive up the ſucker in that phænomenon, be- 
cauſe the air does not weight in air, we may ſee the contrary largely proved in divers 
Places of my Examen, and more particularly and expreſsly in the firſt pages of the 
third chapter. And whereas he ſays, in the laſt place, that the viſibility of bodies in- 
cluded in our receivers, and the propagation of ſound, (which, by the way, is not to 
be underſtood of all found, that may be heard; though made in the exhauſted receiver,) 
are alone ſufficient arguments to prove no vacuum; I have conſidered that paſſage in 
the anſwer I made to the like allegation, in a part of the Examen ; and ſhall only ob- 
ſerve here, that, fince the vacuiſts can prove, that _ of the air is pumped out of 
the exhauſted receiver, and will pretend, that, notwit 
euities, there may be in the receiver corporeal ſubſtance enough to tranſmit light and 
| ſtronger ſounds, Mr. Hobbes has not performed what he pretended, if he have but 

barely proved, that there may be ſubſtances capable of conveying light and found in 
the cavity of our receiver, ſince he triumphantly aſſerts, nullum eſſe in recipienti vacuum. 
But we may leave Mr. Hobbes and his 


to the next . 
RT Fan in theſe words: | | $I Sy 
A illud autem, quod ſi vefica aliguatenus inflats in recipiente includatur, paulo peſt per 
exuipianem aeris inſlatur vebementius, & dirumpitur, quid reſpondes? {== © 5 
B. Motus pantium atris undiquaque concurrentium velociffimus & per concurſum in ſpa- 


tiis breviſſimis numeroque inſinitis gyrationis velociſimae veficam in locis innumerabilibus ſi- 


mul & vi magna, inſtar totidem terebrarum, penetrat, pracſertim ſi vęſica, antequam im- 
mittatur, quo magis reſiſtat aliguatenus inſlata fit. Peſtquam autem aer penetrans ſemel in- 


'greſſus*eft, facile vagitare potes, quo pato deinceps veſicam tendet, & tandem rumpet. Le- 


rum fi antequam rumpatur, ver/a claviculd, aer externus admittatur, videbis veficam propter 
vebementiam motus lemperatum diminuti tenſione rugeſiorem. Nam id quoque obſervatum 


eſt. Jam fi haec, quam dixi, cauſa minis tibi videatur veriſimilis, vide an tu aut alius 


ſuicunque imaginari potgſt, quo patio vgſica diſtendi & rumpi poſſit d viribus vacui, id et, 


uibili. 3, 7 
B. Tuis explication Mr. Hobbes gives us in the 29th page of his dialogue De 


Natura Aeris, and you may find it at large confuted in the Hatter part of the third 


chapter of my Examen. Nor does, what he here ſays in the cloſe about the wires 
vacui or nibili, deſerve to detain us, ſince there is no reaſon at all, that the vacuiſts 
ſhould aſcribe to nothing a power of breaking a bladder, of whoſe rupture the ſprin 


of the included air ſupplies them ſo eaſily with a ſufficient cauſe. * 
AFTER what Mr. Hobbes has ſaid of the breaking of a bladder, he proceeds to an 
experiment, which he judges of affinity with it, and his academian having propoſed 


this queſtion: 


Unde 


depreſſed to the bottom of the exhauſted cylinder, and 


anding many interſperſed va- 


erfaries to diſpute out this point, and go on 
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exit, qui foſſores interficit, ignemgue extinguit, 1* me, e _ cito 


— 


ANIMADSIHAA INS bn 


Unde fit, ut animals tam cito, nimirum Hai roar minutorum wes, is e 
interſciantu:? 

Fon anſwer to it our aches 8 | 

B. Nonne animalia fic incluſa 3 in Wee; aerem vebomentifiin? b * 
motu neceſſe eft, ut iranfitus ſanguinis . uno ad alterum cordis ventriculum interceptus, 
non multò poſt fiſtatur. Ceſſatio autem ſanguinis mors . Poſſunt tamen animalia ceſſante 
ſanguine reviviſcere, fi aer externus ſatis mature ates vel ipſa in aerem * 
tum, antequam refrixerit ſanguis, extrabantur. | 

Tunis explication is not probable enough, to oblige me to add any thing about i it to 
what I have ſaid in my Examen; eſpecially the moſt vehement motion, aſcribed to te 
air in the receiver, having been before proved to be an g e . Lou _ 
therefore, if you pleaſe, take notice of the next explication. 

[dem aer (ſays he) in recipiente carbones ardentes extinguit, ſed & illi, FE FRAY ſatis 
calidi ſunt, eximantur, relucebunt. Notiſimum eft, quod in ſodinis carbonum terreorum 
(cujus rei experimentum ipſe vidi) ſacpiſſime i lateribus foveae ventus mi aque 


acrem 


liberum extrabantur.] _ 
- Tmis compariſon, which Mr. Hobbes here me makes, be more fully dil. 
played in his dialogue De Natura Aeris, and I — what he there alledged, in 
my Examen. And though I will not contradict Mr. Hobbes in what he hiſtorically s 
aſſerts in this paſſage z yet I cannot but ſomewhat doubt, whether he -mingles not his 
conjecture with the bare matter of fact. For, though I have with ſome curioſity 
viſited mines in more places than one, and propoſed queſtions to men, that have been 
converſant in other mines, both elſewhere and in England (and particularly in Derby- 
Hire where Mr. Hobbes lived long ;) yet 1 could ace find, that any ſuch odd and 
vehement wind, as Mr. Hobbes aſcribes the phænomenon to, had been by them ob- 

ſerved to kill the diggers, and extinguiſh well- lighted coals themſelves : and indeed, 
it ſeems more likely, that the damp, by its tenacity or ſome peculiarly 1 dene 
did the miſchief, than a wind, of which I found not any notice taken; eſpecially ſince 
we fee, what vehement winds men will be able to endure for a long time, — be- 
ing near killed by them; and that it ſeems very odd, that a wind, that Mr. Hobbes 
does not obſerve to have blown away the. coals, that were let down, ſhould be n 
(inſtead of kindling them more fiercely) to blow them out. | 

A. Tas laſt experiment of your engine, that your aer. mentions in theſe pro- 
blems, is delivered in this paſſage : 


A. Si phialam aquae in fen demiſeris, exutFo aere bullire videbis alan. E ad 
hoc reſpondebis?® 

B. Credo ſans in tanta aeris motitatione ſaltataram oe aquam, ſed ut calefiat, nondum 
audivi. Sed imaginabile non eſt, ſaltationem illam à vacuo naſci poſſe, _ 

B. Tris phenomenon he likewiſe took notice of, and attempted to explicate i in his 
above-mentioned. dialogue, which gave me occaſion, to ſhew, how unlikely it is, that 
the vehement motion of the air ſhould be the cauſe of it; but he here tells us, that 
it is not imaginable, that this dancing of the water (as he is pleaſed to call it) pro- 
ceeds from a vacuum, nor do I know any man, that ever pretended, that a vacuum 
was the efficient cauſe of it. But the vacuiſts perhaps will tell him, that, chough the 
bubbling of the water be not an effect of a vacuum, it may be a proof of it againſt 
him; for they will tell him, that it has been formerly proved, that a great part of the 
atmoſpherical air is by pumping removed out of our exhauſted receiver, and conſe- 
quently can no more, as formerly, preſs upon the ſurface of the water. Nor does 
Mr. Hobbes ſhew what ſucceeds 1 in the room of it; and therefore it will be . - 

1 or 


* 


— 


” 


| M.. Honsnts's Problemata de Vacuo. 
for them to conelude againſt him (though not perhaps againſt the Carteſians) that there 
are a great many interſperſed vacuities left in the receiver, which are the occaſion, 
though not the proper efficient cauſe of the phænomenon. For they will ſay, that 
the ſpringy particles of the yet included air, having room to unbend themſelves in the 
ſpaces deſerted by the air, that was pumped out, the aerial and ſpringy corpuſcles, 
that lay concealed in the pores of the water, being now freed from the wonted preſſure, 
that kept them coiled up in the liquor, expanded themſelves into numerous bubbles, 
which becauſe of their comparative lightneſs, are extruded by the water, and many of 
them appear to have riſen from the bottom of it. And Mr. Hobbes's vehement wind, 
to produce the ſeveral circumſtances of this experiment, , muſt be a laſting one. For, 
after the agitation of the pump has been quite left off, provided the external air be 
kept from getting in, the bubbles will ſometimes continue to riſe for an hour after, 
And that, which agrees very well with our explication, and very ill with that of Mr. 
Hobbes's, is, that, when by having continued to pump a competent time, the water 
has been freed from the aerial particles, that lurked 4n it before, though one continue 


to pump as luſtily as he did, yet the water will not at all be covered with bubbles, as ir 


was, the air that produced them, being ſpent z though, according to Mr. Heobzes's ex- 
plications, the wind in the receiver continuing, the dance of the water ſhould continue 

A. I eafily gueſs, by what you have ſaid already, what you may ſay of that epipho- 
mena, wherewith Mr. Hobbes (in his 18th page) concludes the explications of the phæ- 
nomena of your engine. [Spero jam te certum efſe, ſays he, nullum eſſe machinae illius 
phenomenon, quo demonſtrari poteſt ullum in univerſe locum dari corpore omni vacuum.) 


B. Ir you gueſſed aright, you gueſſed, that I would ſay, that as to the phanomena 


of my engine, my buſineſs was to prove, that he had not ſubſtituted good explications 
of them in the place of mine, which he was pleaſed to reject. And as for the proving 
a vacuum by the phænomena of my engine, though I declared, that was not the thing 
intended, yet I ſhall not wonder, that the vacuiſts ſhould think thoſe phenomena give 
them an advantage againſt Mr. Hobbes. For, though in the paſſage recited by you he 
ſpeak more cautiouſly than he is wont to do, yet, by what you may have already ob- 
| ſerved in his argumentations, the way he takes to ſolve the phænomena of our engine, 


is by contending, that our receiver, when we ſay it is almoſt exhauſted, is as full as 


ever (for he will have it perfectly full,) of common air; which is a conceit fo con- 
trary to I know not how many phenomena, that I do not remember I have met with 
or heard of any naturaliſt, whether vacuiſt or pleniſt, that having read my phyſico- 
mechanical experiments and his dialogue, has embraced his opinion. 

A. AFTER what you have ſaid, I will not trouble you with what he ſubjoins about 
vacuum in general, where having made his academian fay, [ Mundum ſcis finitum eſſe, 


& per conſequens vacuum eſſe oportere totum illud ſpatium, quod eſt extra mundum inſinitum. 
| Quid impedit, quo minus vacuum illud cum aere mundano permiſceatur?] he anſwers : Pe 
rebus tranſmundanis nibil ſcio. For I know, that it concerns not you to take notice of 


it. But poſſibly the vacuiſts will think he fathers upon them an impropriety they 
would not be guilty of, making them ſpeak, as if they thought, the ultra mundan 
vacuum were a real ſubſtance, that might be brought into this world, and mingled with 
our air. And ſince, for aught I know, Mr. Hobbes might have ſpared this paſſage, 
if he had not deſigned it ſhould introduce the lighting anſwer he makes to it; I ſhall 
add, that by the account Mr. Hobbes has given of ſeveral phænomena within the 


world, it is poſſible, that the vacuiſts may believe his profeſſion of knowing nothing 
of things beyond it. 5 | 


AFTER 
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verum non effundetur talum in pelvim, ſed fiſtetur in diſtantia quadam, puta in D. Nome 


propoſe, or adopt. in his elements of 
dered in my Examen, to which it may well ſuffice me to refer you, But yet let me 


that as much air, as was diſplaced by the deſcending mercury, did at the orifice of the 
tube, immerſed in ſtagnant mercury, inviſibly aſcend to the upper part of the pipe. 
mercury, whence it follows, that air may penetrate quickſilver. But I know not, who 
accident, that the air included in the bladder comes to be buoyed up, becauſe the blad- 


quickſilver. But ſince the immerſion of the bladder is manifeſt enough to the ſight, 


of our argument) muſt not only paſs unſeen through the ſuſtained quickſilver, but 


ANIMADVERSIONS 3 

ArTra the Experimenia Boyliana (as your other adverſary calls them ;) Mr. Hobbes 
proceeds to the Torricellian experiment, of which he thus diſcourſes : SL Toe 

A. Quid de experimento cenſes Torricelliano, probante vacuum per argentum vivum bog 

mado: oft in ſeq. S2we ad A, pelvis, five aliud vas, & in to argentum vivum uſque ad B; 


eft autem C D iubus vitreus concavus repletus o-vive. Hane tubum ji digito 
obturaveris, erexeriſque in vaſe A, manumgue abſtuleris, deſcendet argentum vivum & C; 


. Lad 


ergo neceſſarium eft, ut pars tubi inter C & D fit vacua? non enim puto negabis, quin ſu- 

perſicies tubi concava & argenti vivi conuexa ſe mutuo enquifitifſim? contingant. 9 957 

B. Ego neque nego coutatium, neque vim conſoquentiae #ntelligo. et. 

By which paſſage it ſeems, that he ſtill perſiſts in the ſolution of this experiment, 

which he-gave in his dialogue De Natura — and formerly did, for the main, either 
philoſophy. „ 


B. Tris opinion or explication of Mr. Hobbes T have, as far as concerns me, conſi- 


take notice of what be now alledges: 1 
B. Si quis (ſays he) in argentum vivum, quod in vaſe et, veficam immerſerit inflatam, 
wonne illa amotd mann emerget? 5 ff 
A. ia certe, eifi eſſet vgſica ferrea vel ex materia quacunque pfaeter aurum. 
B. Vides igitur ab aere pendtrari poſſe argentum vivum. £ 
A. Etiam, & quidem illd iꝑſd vi, quam d pondere accipit argenti vivi. | 
I confeſs this allegation did a little ſurpriae me: it eoncerned Mr. Hobbes to prove, 


% 


To prove this he tells us, that a bladder full of air being depreſſed in quickſilver, will, : 
when the hand, that depreſſed it, is removed, be ſqueezed up by the weight of the 


ever denied, that air invironed with quickfilver may thereby be ſqueezed upwards ; but, 
ſince even very ſmall bubbles of air may. be ſeen to move in their paſſage through mer- 
cury, I ſee not, how this example will at all help the propoſer of it. For it is by mere 


der itſelf is ſo ; and if it were filled with water inſtead of air, or with ſtone inſtead of 
water, it would nevertheleſs emerge, as himſelf confeſſes it would do, if it were made 
of iron, or of any matter beſides gold, becauſe all other bodies are lighter in ſpecie than 


I ſee not how it will ſerve Mr, Hobbes's turn, who is to prove, that the air gets into 
the Torricellian tube inviſibly ; ſince it is plain, that even heedful obſervations can 
make our eyes diſcover no ſuch trajection of the air; which (to add that enforcement 


muſt likewiſe unperceivedly dive, in ſpite of its comparative lightneſs, beneath the 
ſurface of the ponderous ſtagnant mercury, to get in at the orifice of the erected tube. 
But let us, if you pleaſe, hear the reſt of his diſcourſe about this experiment. 
A. THovcH it be ſomewhat prolix, yet, according to my cuſtom hitherto, I will 

o1ve it you verbatim. | Mo re ON 
B. S1Mvul. atque argentum vivum deſcenderit ad D, altius erit in vaſe A quam ante nimi- 
rum plus erit argenti vivi in vaſe quam erat ante deſcenſum, tanto quantum capit pars tubi 
C, D. Tanto quoque minus erit aeris extra tubum quam ante erat. Ille autem der, qui ab 
argento vivo loco ſuo extruſus eſt, (ſuppaſitã univerſi plenitudine) quo abire poteſt niſi ad eum 
locum, qui in tubo inter C & D d deſcenſu argenti vivi relinquebatur ? ſed qud, inquies, 
vid in illum locum ſucceſſurus t? Qud niſi per ipſum corpus argenti vivi aerem — 
— — — icut 


— 
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Sicut enim 0mne grave ee ſui igſius pandere, acrem, quem deſcendendo premit, aſcen- 
dere cogit ( via alia non detur) per ſuum ipfius corpus; ita quoque aerem quem premit aſ. 
cendendo, (i via alia non detur) per ſuum-ipfius corpus trauſire cogit. Manifeſtum igitur 
eft, ſuppe/its mundi plenitudine poſſe acrem externum ab ipſa gravitate argenti vivi cogi in 
locum illum inter C & D. Jtaque pbaenomenon illud neceſſitatem vacus non demonſtrat. 
Quoniam auiem corpus argenti vivi penetrationi, quae fit ab aere, non nibil refiftit, & af- 
cenfioni argenti viui in vaſe A refiſtit aer; quando illas duae refiftentiae aequales erunt, tunc 
in tubo fiſtetur alicubi argentum viuum z aique ibi t PP. | | 
B. In anſwer to this explication I have in my Examen propoſed divers things, which 
you may there meet with: and indeed his explication has appeared ſo improbable to 
thoſe, that have written of this experiment, that I have not found it embraced by any 
of them, though, when divers of them oppoſed it, the phænomena of our engine © 
| were not yet diyulged. Not then needleſly to repeat what has been ſaid already, I ſhall 
on this occaſion only add one experiment, that I afterwards made, and it was this: 
having made the Torricellian experiment (in a ſtraight tube) after the ordinary way, 
we took a little piece of a fine bladder, and raiſing the pipe a little in the ſtagnant mer- 
cury, but not ſo high as the ſurface of it, the piece of bladder was dexterouſly con- 
veyed in the quickſilver, fo as to be applied by one's finger to the immerſed orifice of 
the pipe, without letting the air get into the cavity of it; then the bladder was tied 
very ftraight and carefully to the lower end of the pipe, whoſe orifice, as we ſaid, it 
covered before, and then the pipe being flowly lifted out of the ſtagnant mercury, the 
impendent quickſilver appeared to lean but very lightly upon the bladder, being ſo near 
an exact æquilibrium with the atmoſpherical air, that, if the tube were but a very lit- 
_ tle inclined, whereby the gravitation of the quickſilyer, being not ſo perpendicular, 
came to be ſomewhat leſſened, the bladder would immediately be driven into the orifice 
of the tube, and to the eye, placed without, appear to have acquired a concave ſuper- 
ficies inſtead of the convex it had before. And when the tube was re- erected, the 
bladder would no longer appear ſucked in, but be again ſomewhat protuberant. And 
if, when the mercury in the pipe was made to deſcend a little below its ſtation into the 
ſtagnant mercury, if, I ſay, at that nick af time, the piece of bladder were nimbly 
and dexterouſly applied, as before, to the immerſed - orifice,” and faſtened to the ſides 
of the pipe, upon the lifting the inſtrument out of rhe:ſtagnant mercury, the cylinder 
of that liquor being now ſomewhat ſhort of its due height, was no longer able fully 
to counterpoiſe the weight of the atmoſpherical air, which conſequently, though the 
_ glaſs were held in an erected poſture, would preſs up the bladder into the orifice of the 
pipe, and both make and maintain there a cavity ſenſible both to the touch and the 
. 5 r wy 0 | 
A. War did you mainly drive at in this experiment? e 
B. To ſatisfy ſome ingenious men, that were more diffident of, than ſkilful in hy- 
droſtaticks, that the preſſure of the external air is capable of ſuſtaining a cylinder of 
twenty- nine or thirty inches of mercury; and upon a ſmall leſſening of the gravitation 
of that ponderous liquor, to. preſs it up higher into the tube. But a farther uſe may 
be made of it againſt Mr, Hobbes's pretenſion. For, when the tube is again erected, - 
the mercury will ſubſide as low as at firſt, 'and leave as great a ſpace as formerly was 
left deſerted at the top; into which, how the air ſhould get to fill it, will not appear 
_ealy to them, that, like you and me, know by many trials, that a bladder will rather 
be burſt by air than grant it paſſage. - And if it ſhould be pretended, either, that 
ſome. air from without had yet got through the bladder, or, that the air, that they 
may preſume to have been juſt before included between the bladder and the mercury, . 
made its gray from the lower part of the inſttument to the upper; it is obvious to an- 
V. IV. R | ſwer, 


ANIMADVERSIONS 2h. 
ſwer, that it is no way likely, that it ſhould paſs all along the cylinder unſeen by us; 
ſince when there are really any aerial bubbles, though ſmaller than pins heads, they 
are eaſily diſcernible. And in our caſe, there is no ſuch reſiſtance of the air to the al- 
cenſion of the ſtagnant mercury, as Mr. Hobbes pretends in the Torricellian experi- 
ment made the uſual ag. 3 8 
A. Bur, whatever becomes of Mr. Hobbes's explication of the phænomenon; yet 
may not one ſtill ſay, that it affords no advantage to the vacuiſts againſt him; 
B. WaeTHER or no it do againſt other Pleniſts, I ſhall not now conſider; but I 
doubt, the vacuiſts will tell Mr. Hobbes, that he is fain in two places of the explica- 
tion, we have read, to ſuppoſe the plenitude of the world, that is, to beg the thing in 
queſtion, which it is not to be preſumed they will allow. oo | 
A. Bur may not Mr. Hobbes ſay, that it is as lawful for him to ſuppoſe a plenum, _ 
as for them to ſuppoſe a vacuum. V 
Z. I think he may juſtly ſay ſo; but it is like they will reply, that, in their way of 
explicating the Torricellian experiment, they do not ſuppoſe a vacuum as to air, but 
prove it. For they ſhew a great ſpace, that having been juſt before filled with quick- 
ſilver, is now deſerted by it, though it appeared not, that any air ſucceeded in its 
room; but rather, that the upper end of the tube, is either totally, or near totally ſo 
devoid of air, that the quickſilver may without reſiſtance,” by barely inclining the tube, 
be made to fill it to the very top: whereas, Mr. Hobbes is fain to have recourſe to 
that, which he knows they deny, the plenitude of the world, not proving by any ſen- 
ſible phenomena, that there did get in, through the quickſilver, air enough to fili the 
deſerted part of the tube, but only concluding, that ſo much air muſt have got in 
there, becauſe, the world being full, it could find no room any where elſe; which 
the vacuiſts. will take for no proof at all, and the Carteſians, though Pleniſts, who 
admit an etherial matter capable of paſſing through the pores of glaſs, will, I doubt, 
look upon but 1 e . 7˙ r ĩ 8 
A. I remember on this occaſion another experiment of yours, that ſeems unfavour- 
able enough to Mr. Hobbes's explication; and you will perhaps call it to mind, when 1 
tell you, that it was made in a bended pipe almoſt filled with quickfilver.. 
B. To ſee, whether we underſtand one another, I will briefly deſcribe the inſtrument 
I think you mean. We took a cylindrical pipe of glaſs, cloſed at the upper end, - and 
of that length, that being dexterouſly bent at ſome inches from the bottom, the ſhor- 
ter leg was made as parallel, as we could, to the longer : in this glaſs we found an ex- 
pedient, (for it is not eaſy to do,) to make the Torricellian experiment, the quickſilver 
in the ſhorter leg ſerving inſtead of the ſtagnant quickſilver in the uſual baroſcope, and 
the quickſilver in the longer leg reaching above that in the ſhorter, about eight or nine 
and twenty inches. Then, by another artifice, the ſhorter leg, into which the mer- 
cury did not riſe within an inch of the top, was ſo ordered, that it could in a trice be 
| hermetically ſealed, without diſordering the quickſilver. And this is the inſtrument, 
that I gueſs you mean, 1 JFC N 
A. Ir is fo, and I remember, that it is the fame with that, which in the paradox 
about ſuction you call, whilſt the ſhorter leg remains unſealed, a travelling baroſcope. 
But when I ſaw you make the experiment, that leg was hermetically ſealed, an inch of 
air in its natural or uſual conſiſtence being left in the upper part of it, to which air you 
outwardly applied a pair of heated tongs. „ N 1 
B. Ver that, which I chiefly aimed at in the trial, was not the phænomenon l per · 
ceive you mean; for my deſign was, by breaking the ice for them, to encourage ſome, 
that may have more ſkill and accommodation than I then had, to make an attempt, 
that I did not find to have been made by any; namely, to reduce the expanſive — 


4 
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ok heat in every way included air, if not in ſome other bodies alſo, to ſome kind of 
meaſure, and, if it were poſſible, to determine it by weight. And I preſumed, thar, 
at leaſt, the event of my trial would much confirm ſeveral explications of mine, by 


ſhewing, that heat is able, as long as it laſts, very conſiderably to encreaſe the ſpring 
or preſſing power of the air. And in this conjecture I was not miſtaken; for, having 


Py 


ſhut up, after the manner newly recited, a determinate quantity of uncompreſſed ait, 


which (in the experiment you ſaw) was about one inch; we warily held a pair of heated 
tongs near the outſide of the glaſs, (without making it touch the inſtrument, for fear 
of breaking it,) whereby the air being agitated, was enabled to expand itſelf to double 


its former dimenſions," and conſequently had its ſpring ſo ſtrengthened by heat, that 


it was able to raiſe all the quickſilver in the longer leg, and keep up, or ſuſtain, a mer- 
curial cylinder of about nine and twenty inches high, when, by its expanſion, it would, 
if it had not been for the heat, have loſt half the force of its elaſticity. But what- 
ever I deſign in this experiment, pray tell me, what uſe you would make of it againſt 
Mr. Hobbes. ts EIS 1 De 

A. I believe, he will find it very difficult to ſhew, what keeps the mercury ſuſ- 
pended in the longer leg of the travelling baroſcope, when the ſhorter leg is unſtopped, 


at which it may run out; ſince this inſtrument may, as I have tried, be carried to di- 


_ ſtant places, where it cannot with probability be pretended, that any air has been diſ- 
placed by the fall of the quickſilver in the longer leg, which perhaps fell long before 
above a mile off, And when the ſhorter leg is ſealed, it will be very hard for Mr. 


Hobbes to ſhew there the odd motions of the air, to which he aſcribes the Torricellian 


experiment. For, if. you warily incline the inſtrument, the quickſilver will riſe to the 
top of the longer leg, and immediately ſubſide, when the inſtrument is again erected, 


and yet no air appears to paſs through the quickſilver interpoſed between the ends of 


the longer and the ſhorter leg. But that, which I would chiefly take notice of in the 
experiment, is, that upon the external application of a hot body to the ſhorter leg of 
the baroſcope, when it was ſealed up, the included air was expanded from one inch to 
two, and ſo raiſed the whole cylinder of mercury in the longer leg, and, whilſt the 
heat continued undiminiſhed, kept it from ſubſiding again. For, if the air were able 
to get unſeen through the body of the quickſilver, why had it not been much more 


able, when rarified by heat, to paſs through the quickſilver, than for want of doing 


ſo to raiſe and ſuſtain ſo weighty a cylinder of mercury ? 1 ſhall not ſtay to enquire on 
this occaſion, how Mr. Hobbes will, according to his hypotheſis, explicate the rare- 
faction of the air to double its former dimenſions, and the condenſation of it again; 
eſpecially ſince, aſſerting that part of the upper leg, that is unfilled with the quick- 


filver, to be perfectly full of air, he affirms that, which I doubt he cannot prove, 


and which may very probably be diſproved by the experiment you mention in the 


diſcourſe about ſuction, where you ſhew, to another purpoſe, that in a travelling ba- 


roſcope, whole ſhorter leg is ſealed, if the end of the longer leg be opened, whereby 
it comes indeed to be filled with air, the preſſure of that air will enable the ſu 


mercury notably to compreſs the air included in the ſhorter leg. 


B. I leave Mr. Habbes to conſider what you have objected againſt his explication of 


bjacent 


the Torricellian experiment; to which I ſhall add nothing, though, perhaps, I could 


17 nM becauſe I think it may be well ſpared, and our conference has laſted long 
already. | 7 | , 


; 7 1 will then proceed to the laſt experiment recited by Mr. Hobbes in his Problemata 
eVacuo. * 8 


A. Si phialam, collum habentem lengiuſculum, eandimque omni corpore praeter aerem 
vacuam ore ſugas, continuoque phialae os aquae immergas, videbis a uam aliquouſque aſcen- 
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phialam ante ſufitonem. Cur ergo non aſcendebat agua ad ea implenda abſque ſuftione? is 


git. Quid ergo agit ? Aerem commovet, & in partibus ejus conatum ſugendo efficit per 


will eaſily anſwer his queſtion, by acknqgwledging, that there were indeed interſperſed 
vacuities in the air contained in the of before the ſuction; but they will add, there 


body, it cannot riſe of itfelf, but muſt be raiſed by ſome prevalent weight or preſſure, 


corpuſcles were made to 
_ weakened, whilſt the preſſure of the ambient air, which depends 


reduced almoſt to its uſual denſity, is able, by its ſpring, and the weight of the wa- 


to what Mr. Hobbes affirms, that, 1s qui ſugit phialam neque in ventrem quicquam, ne- 


| mouths, will prefer their own experience to his authority. And as to what he adds 
_ that the perſon, that ſucks, ag 


ſuch vials as I uſe to employ about the experiment, the orifice-of whoſe neck is ſome- 


* 


Au LM ADVEANSTONS p 
dere in phialam. Qu Feri hot poteft, nifi fatum fit vacuum ab exuctione aeris, in cujus lo- 
cum palſit aqua illa aſcendere ? „„ „ ( T0 
B. Conceſſo vacuo, oportet quaedam loca vacua fuiſſe in illo aere, etiam qui erat intra 


gui ſuis pbialam, neque in venirem quicquam, neque in pulmones, negue in os e pbiala ex- 


os exeundi, & non admittendo, aonatum redeundi. Ab bis conatibus contrariis componi- 
tur circumitio intra phialam, & conatus exeundi quaquaverſum. Tiaque phialae ore agquae 
immerſo, aer in ſubjeftam aquam penetrat 2 phiala egrediens, & tamundem aquae in phi- 
alam copit. ' TOY a $5408 vor IIA . - bo by IP: 
Praelerea vis illa magna ſuftionss facit, ut ſugentis labra cum collo phialae aliguando 
artiiſſume cobaereant propter contattum exquifitiſſimum. © © © © 
B. As to the firſt clauſe of Mr. Hobbes's account of our- phenomenon, the vacuiſts. 


was no reaſon, why the water ſhoufd aſcend to fill them, becauſe, being a heavy 


which then was wanting. Beſides, that there being interſperſed vacuities as well in the 
reſt of the air, that was very near the water, as in that contained in the vial, there 
was no reaſon, why the water ſhould aſcend to fill the vacuities of one portion of air 
rather than thoſe of another. But when once by ſuction a great many of the aerial 
paſs out of the vial, the ſpring of the remaining air being 
| upon its conſtant 

gravity, is undtminiſhed, the ſpring of the internal becomes unable to reſiſt the weight 
of the external air, which is therefore able to impel the interpoſed water, with ſome 
violence, into the cavity of the glaſs, until the air, remaining in that cavity, being 


ter got up into the vial, to hinder any more water from being impelled up. For, as 


qu? in pulmones, neque in os quicquam exugit ; how it will agree with what he elſewhere 
delivers about ſuction, I leave him to conſider. But I confeſs, I cannot but wonder at 
his confidence, that can poſitively aſſert a thing ſo repugnant to the common ſenti- 
ments of men of all opinions, -without offering any proof for it. But I ſuppoſe 
they, that are by trial acquainted with ſucking, and have felt the air come in at their 


itates the air, and turns it within the vial into a kind of 
circulating wind, that endeavours every where to get out; I wiſh, he had ſhewn us by 
what means a man, that ſucks, makes this odd commotion of the air; eſpecially E \ 


times leſs than a pin's head. _- | | = 
A. THaT there may be really air extracted by ſuction out of a glaſs, methinks 
you might argue from an experiment I ſaw you make with a receiver, which was ex- 
hauſted by your pump, ang conſequently by ſuction. For I remember, when you 
had counterpoiſed it with very good ſcales, and afterwards by turning a ſtop-cock, let 
in the outward air, there ruſhed in as much air to fill the ſpace, that had been deſer- 
ted by the air pumped out, as weighed ſome ſcruples (conſiſting of twenty grains a- 
piece) though the receiver were not of the Jargeſt fize. | 
B. You did well to add that clauſe; for, the Magdeburgic experiment, mentioned 
by the induſtrious Schottus, having been made with a vaſt receiver, the re-admitted air 
amounted to a whole ounce and ſome drachms. But to return to Mr, Hobbes, I fear 
men I TT NET ADS not, 


A ' 
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not, that he will perſuade you, that have ſeen the experiment he recites, that as ſoon 
as the neck of the vial is unſtopped under water, the air, that whirled about before, 
makes a ſally out, and forces in as much water. For, if the orifice be any thing large, 
you will, inſtead of feeling an endeavour to thruſt away your finger, that ſtopped it, | 
find: the pulp of your finger ſo thruſt inward, that a Peripatetick would affirm, that | 
he felt it ſucked in. And that intruſion may be the reaſon, why the lip of him, that 
ſacks, is oftentimes ſtrongly faſtened to the orifice of the vial's neck, which Mr. Hob- 
bes aſcribes to a moſt exquiſite contact, but without clearly telling us, how that extra- 
ordinary contact is effected. And.when your finger is removed, inſtead of perceiving 
any air go out of the vial through the water, (which, if any ſuch thing happen, you 
will eaſily diſcover by the bubbles,) you ſhall ſee the water briſkly ſpring up in a ſlen- 
der ſtream to the top of the vial, which it could not do, if the cavity were already full 
of air. And to let you ſee, that when the air does really paſs in or out of the vial 
immerſed under water, it is very eaſy to perceive its motions, if you dip the neck of 
vial in water, and then apply to the globulous part of it either your warm hands or 
any other competent hear, the internal air being rarified ; you ſhall ſee a portiqn of it, 
anſwerable to the degree of heat you applied, manifeſtly paſs through the water in ſuc- 
ceſſive bubbles, whilſt yet you ſhall not ſee any water get into the vial to ſupply the 
place deſerted by that air. And if, when you have (as you may do by the help of 
ſucking) filled the neck and part of the belly of the vial with water, you immerſe the 
obrifice into ſtagnant water, and apply warm hands to the globulous part as before, you 
will find the water in the vial to be driven out, before any bubbles paſs out of the vial 
into the ſurrounding water; which ſhews, that the air is not ſo forward to dive under 
the water, (and much leſs under fo ponderous a liquor as quickſilver,) as Mr. Hobbes 
has Jagged. 5 — ; 3 15 
A. Tur it is the preſſure of the external air, that (ſurmounting the ſpring of the 
internal) drives up the water into the vial we have been ſpeaking of, does, I confeſs, 
follow upon your hypotheſis : but an experimentarian pbiloſopher, as Mr. Hobbes calls 
you among others, may poſſibly be furniſhed with an experiment to confirm this to 
the eye. „ | „ ; „„ | | 
B. Lou bring into my mind what I once deviſed to confirm my hypotheſis about . 
ſuction, but found a while ſince, that I had omitted it in my diſcourſe about that ſub- 
jet. And therefore I ſhall now repeat to you the ſubſtance at leaſt of the memorial, 
that was vritten of that experiment, by which the great intereſt of the weight of the 
atmoſpherical air in ſuction will appear, and in which alſo ſome things will occur, that 
will not well agree with Mr. Hobbes's explication, and prevent ſome of his allegations 
againſt mine. . 5 | . 
A. Havixo not yet met with an experiment of this nature, ſuch an one, as you 
ſpeak of, will be welcome to me. e . 
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B. Ws took a glaſs bubble, whoſe long ſtem was both very ſlender and very cylindri- 
cal; then by applying to the outſide of the ball or globulous part a convenient heat, we 
Expelled ſo much of the air, as that, when the end of the pipe was dipped in water, and 
the inward air had time to recover its former coolneſs, the water aſcended. either to the 
top of the pipe or very near it. This done, we gently and warily rarified the air in the 
cavity of the bubble, till by its expanſion it had driven out almoſt all the water, that 
had got up into the ſtem, that ſo it might attain, as near as could be, to that degree of 
heat and meaſure of expanſion, that it had when the water began to riſe in it. And 
we were careful to leave two or three drops of water unexpelled at the bottom of the 
pipe, that we might be ſure, that none of the included air was by this ſecond rarefaction 
driven out at the orifice of it; as the depreſſion of the water ſo low aſſured us, on the 
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 ANIMADVERSIONS Upon 3 
other ſide, that the included. air wanted nothing conſidetable of the expanſion it had 
when the water began to aſcend into the pipe. Whilſt the air was in this rarified ſtate, 
we preſently removed the little inſtrument out of the ſtagnant water into ſtagnanr 
quickſilver, which in a ſhort time began to riſe in the pipe. Now, if the aſcenſion of 
the liquor were the effect of nature's abhorrence of a vacuum; or of ſome internal 
principle of motion; or of the compreſſion and propagated pulſion of the outward 
air by that, which had been expelled, why ſhould not the mercury have aſcended to 
the top of the pipe, as the water did before? But de facto it did not aſcend half, or 
perhaps a quarter ſo far; and if the pipe had been long enough, as well as it was ſlen- 
der 1 queſtion, whether the mercury would have aſcended (in proportion to the 
length of the ſtem) half ſo high as it die. 5 

Now of this experiment, which we tried more than once, I ſee not, for the reaſon 


* 


* 


* 


lately expreſſed, how any good account will be given without our hypotheſis, but ac- 


cording to that it is clear. | ISLES 8 | 5 

A. I think J perceive, why you ſay ſo; for the aſcenſion of liquors being an effect 
of the prevalency of the external air's preflure againſt the reſiſtance ig meets with in 
the cavity of the inſtrument, and the quickſilver being bulk for bulk many times 
heavier than water, the ſame ſurpluſage of preſſure, that was able to impel up water 
to the top of the pipe, qQught not to be able to impel up the quickſilver to any thing 
near that height. And if it be here objeQed, as it very plauſibly may be, that the 
raiſed cylinder of mercury was much longer than it ought to have been in reference to 
a cylinder ot water, the proportion in gravity between thoſe two liquors (which is al- 
molt that of fourteen to one) being conſidered ; I anſwer, that when the cylinder of 
water reached to the pipe, the air poſſeſſed no more than the cavity of the globulous 
part of the inſtrument, being very little aſſiſted to dilate itſelf by ſo light a cylinder as 
that of water: but when the quickſilver came to be impelled into the inſtrument by 
the weight of the external air, that pondrous body did not ſtop its aſcent as ſoon as it 
came to be equiponderant to the formerly expelled cylinder of water; becauſe, to at- 
rain that height, it reached but a little way into the pipe, and left all the reſt of the ca- 


| vity of the pipe to be filled with part of that air, which formerly was all ſhut up in the 


cavity of the bubble; by which means the air, included in the whole inſtrument, muſt 
needs be in a ſtate of expanſion, and thereby have its ſpring weakened, and conſequently 


diſabled to reſiſt the preflure of the external air, as much as the fame included air did 


before, when it was leſs rarified ; on which account, the undiminiſbed wtight or preſ- 
ſure of the external air was able to raiſe the quickſilver higher and higher, till it had ob- 
rained that height, at which the preſſure, compounded of the weight of the mercurial 
cylinder, and the ſpring of the internal air (now leſs rarified than before,) was equiva- 
lent to the preſſure of the atmoſphere or external air. ; ST bd ren 
B. Lou have given the very explication I was about to propoſe ; wherefore I ſhall. 
only add, that, to confirm this experiment by a kind of inverſion of it, we drove by 
heat a little air out of the bubble, and dipped the open end of the. pipe into quick- 
ſilver, which by this means we made to aſcend, till it had filled about a fourth part, 
or leſs, of the pipe, when that was held erected. Then carefully removing it without 
etting fall any quickſilver, or letting in any air, we held the orifice of the pipe a little 
under the ſurface of a glaſs full of water, and applying a moderate heat to the outſide 
of the ball, we warily expelled the quickſilver, yet leaving a little of it to make it ſure, 
that no air was driven out with it; then ſuffering the included air to cool, the external 
air was found able to make the water not only aſcend to the very top of the pipe, and 
thence ſpread iticif a little into the cavity of the ball, but to carry up before it the 


* 


quickſilver, that had remained unexpelled at che bottom of the ſtem. And if in mak 


ing 


. 
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ing the experiment we had firſt raiſed, as we ſometimes did, a greater quantity of quick - 
filver, and afterwards drove it out, the quantity of water, that would be impelled into 
the cavity of the pipe and ball, would be accordingly increaſeee n. ' 
A. In this experiment it is manifeſt, that ſomething is driven out of the cavity of 
the glaſs, before the water or quickſilver begins to aſcend in it: and here alſo we ſee 
not, that the air can paſs through the pores of quickſilver or water, but that it drives 
them on before it, without ſenſibly mixing with them. In this experiment there ap- 
pears not at all any circular wind, as Mr. Hobbes fancies in the. ſucked vial we are 
diſputing of, nor any 1 outwards of the included air upon the account of ſuch 
a wind; but, inſtead. of theſe things, that the aſcenſion of the liquors into the cavity 
of the pipe depends upon the external air, preſſing up the liquors into that cavity, may 
be argued by this, that the ſame weight of the atmoſphere impelled up into the pipe 
ſo much more of the lighter liquor, water, than of the heavier liquor, mercury. | 
B. Lou have ſaid enough on this experiment; but it is not the only one I have to 
oppoſe to Mr. Hobbes's explication : for, that there is no need of the ſallying of air out 
of a vial, to make the atmoſpherical air preſs againſt a body, that cloſes the orifice of 
it, when the preſſure of the internal air is much weakened ; I have had occaton to 
ſhew ſome virtuofi, by ſucking out, with the help of an inſtrument, a conſiderable 
portion of the air contained in a glaſs; for having then, inſtead of unſtopping the 
' orifice under water, nimbly applied a flat body to it, the external air preſſed that body 
ſo forcibly againſt it, as to keep it faſtened and ſuſpended, though it were clogged with 
a weight of many ounces. _ : = N 
A. AnoTHER experiment of yours Mr. Hobbes's explication brings into my mind, 
by which it appears, that, if there be ſuch a circular wind, as he pretends, produced 
by ſuctiom in the cavity of the vial, it muſt needs be ſtrangely laſting. For I have ſeen 
more than once, that, when you have by an inſtrument ſucked much of the air out of 
a vial, and afterwards carefully cloſed it, though you kept the ſlender neck of it ſtopped 
a long time, perhaps for ſome weeks or months, yet when it was opened under water, a 
conſiderable quantity of the liquor would be briſkly impelled up into the neck and belly 
of the vial. So that, though I will not be ſo pleaſant with Mr. Hobbes, as to remind 
you on this occaſion of thoſe writers of natural magick, that teach us to ſhut up arti- 
culate ſounds in a veſſel, which being tranſported to a diſtant place, and opened there, 
will render the words, that are committed to it; yet I muſt needs ſay, that fo laſting a 
circular wind, as, according to Mr. Hobbes, your experiments exhibited, may weil 
deſerve our wonder. . n Pc 8 
B. Your admiration would perchance increaſe, if I ſhould aſſure you, that, hav- 
ing with the ſun-beams produced ſmoke in one of thoſe well-ſtopped vials, this ci cular 
wind did not at all appear to blow it about, but ſuffered it to riſe, as it would have 
done if the included. air had been very calm. And now I ſhall add but one experiment 
more, which will not be liable to ſome of the things, as invalid as they- are, which. 


Mr. Hebbes has alledged in his account of the vial, and which will let you fee, that the 


weight of the atmoſpherical air is a very conſiderable thing; and which may alſo in- 
_ cline you to think, that, whilſt Mr. Hobbes does not admit a ſubtiler matter, than com- 
mon air, to paſs. through the pores of cloſe and ſolid bodies, the air, he has recourſe 
to will ſometimes come too late to prevent a vacuum, The experiment, which was. 
partly accidental, I lately found regiſtered to this ſenſe, if not in theſe words: | Hav+ 
ing, to make ſome diſcovery of the weight of the air, and for. other purpoles, cauſed 
an æolipile, very light, conſidering its bulk, to be made by a famous artiſt, I had oc- 
caſion to put it ſo often into the fire for ſeveral trials, that at length the copper ſcaled. 
off by degrees, and left the veſſel much thinner.cthan when it firſt came out of the ar- 


2 > tificer's; 


127 


riicer's bande; and a good while after, this change in the inſtrument being not in my 


thoughts, I had occaſion to employ it, as formerly,” to weigh how many grains it woul 


contain of the air at ſuch a determinate conſtitution of the atmoſphers, as was to be 
met with, where I then chanced to be. For the making this experiment the more ex- 


actly, the air was, by a ſtrong but warily applied fire, ſo carefully driven away, that, 


when clapping a piece of ſealingwax to the pin-hole, at which it had been forced out, 


we hindered any communication betwixt the cavity of the inſtrument and the external 


air, we ſuppoſed the æolipile to be very well exhauſted, and therefore laid it by, that, 
when it ſhould be grown cold we might, by opening the orifice with a pin, again let 


in the outward air, and obſerve the encreaſe of weight, that would thereupon enſue : 
but the inftrument, that, as I was ſaying, was grown thin, had been ſo diligently freed 
from air, that the very little that remained, and was kept by the wax from receiving 
any aſſiſtance from without, being unable, by its ſpring, to aflift the æolipile to ſup- 


port the weight of the ambient air; this external fluid did, by its weight, preſs againſt 


it ſo ſtrongly, that it compreſſed it, and thruſt it fo confiderably inwards, and in more 

than one place fo changed its figure, that, when I ſhewed it to the virtuoſi, that were 
aſſembled at Greſbam- college, they were pleaſed to command it of me to be kept in their 
repoſitory, where I prefume it is ſtill to be ſeen. N 3 Em 
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opinion of tlie cauſe of ſuction, and a while before, or after, brought to the 


Royal Society the glaſs inſtrument I employed to make it out; I deſiſted for 


ſome time to add any thing about a problem, that I had but occaſionally handled: 


only, becauſe the inſtrument, I mentioned in my Examen of Mr. - Hobbes's opinion, and 
_ afterwards uſed at Greſbam-college, was difficult enough to be well made, and not to be 
procured ready made, I did, for the fake of ſome virtuoſi, that were curious of ſuch 
things, deviſe a ſlight and eaſy made inftrument, deſcribed in the following tract, 


chap. iv. in which the chief phenomena, I ſhewed before the Society, were eaſily 


producible. But afterwards the miſtakes and erroneous opinions, that in print, as well 
as in diſcourſe, I met with, even among the learned men, about ſuction, and the 
curioſity of an ingenious perſon, engaged me to reſume that ſubje& and treat of it, 
as if I had never before meddled with it, for the reaſon intimated in the beginning of 
the enſuing paper. And finding, upon the review of my latter Animadverſions on 
Mr. Heobbes's Problemata de Vacuo, that ſome paſſages of this tract are referred to 
there, I ſaw myſelf thereby little leſs than engaged to annex that diſcourſe to thoſe ani- 


madverſions. 


f 


H AVING, about twelve years ago, ſummarily expreſſed and publiſhed my 
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madverſions. And this I the rather conſented to, becauſe it contains ſome experiments, THEY! 
that I have not elſewhere met with, which, together with ſome other parts of that 114 
eſſay, may. L hope, prove of ſome uſe to illuſtrate and confirm our doctrine about the 14 
weight and ſpring of the air, and ſupply the leſs experienced than ingenious friends Lk 

to our hypotheſis, with more grounds of anſwering the latter objections of ſome learned 11 
men, againſt whoſe endeavours I perceive it will be uſeful to employ variety of expe- 114 
riments and other proofs, to evince the ſame truth; that ſome or other of theſe may 11014 
_ with thoſe arguments or evaſions, with which they ftrive to elude the force of the TITTY 
reſt. 8 . ; 3 2285 peed 5 5 | ? ky | | | | n 3 Wd 1 
Tux title of the following eſſay may ſufficiently keep the reader from expecting to 11 

find any other kind of attraction diſcourſed of, than that which is made by ſuction. TITTY 
But yet thus much 1 ſhall here intimate in general, that I have found by trials pur- Wah 
poſely made, that the examples of ſuction are not the only noted ones of attraction, 1041 
that may be reduced to pulſion. e ME „ N | WW . 
CAUSE of ATTRACTION by SUCTION. Walt 
T MIGHT, Sir, fave myſelf ſome trouble in giving you that account you defire 7 lis 1 
J of me about ſuction, by referring you to a paſſage in my Examen, I long ſince LEY 
writ, of Mr. Hobbes's Dialogus Phyficus de Natura Aeris, if I knew you had thoſe VIV G1 
two books lying by you. But becauſe I ſuſpect, that my Examen may not be in your WIS: 
hands, ſince it is almoſt out of print, and has not for ſome years been in my own ; my 

and becauſe I do not fo well remember, after fo long a time, the particulars, that 1 gh ff if 

writ there about ſuction, as I do in general, that the hypotheſis I propoſed, was very ys 


incidentally and briefly diſcourſed of, upon an occaſion miniſtered by a wrong expli- 
cation given of ſuction by Mr. Hobbes, I ſhall here decline referring you to what I 
there writ z and propoling to you thoſe thoughts about ſuction, that I remember 1 1 
there pointed at, I ſhall annex ſome things to illuſtrate and confirm them, that would 
not have been ſo proper for me to have inſiſted on in a ſhort, and but occaſional ex- 
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curſion. ets £5452 Ik | | 
Ap I ſhould immediately proceed to what you expect from me, bur, that ſuction 
being generally looked upon as a kind of attraction, it will be requiſite for me to pre- 
miſe ſomething about attraction itſelf. For, beſides that the cauſe of it, which I here 
diſpute not of, is obſcure, the very nature and notion of it is wont by naturaliſts to be 
either left untouched, or but very darkly delivered, and therefore will not be unit to 
be here ſomewhat explained. 15 F | 
How general and ancient ſoever the common opinion may be, that attraction is a 
kind of motion quite differing from pulſion, if not alſo oppoſite to it; yet I confels, 
I concur in opinion, though not altogether upon the fame grounds, with ſome modern 
naturaliſts, that think attraction a ſpecies of pulſion. And at leaſt among inanimate 
bodies I have not yet obſerved any thing, that convinces me, that attraction cannot be 
reduced to pulſion; for, theſe two ſeem to me to be but extrinſical denominations of 
the ſame local motion, in which, if a moved body precede the movent, or tend to 
acquire a greater diſtance from it, we call it pulſion; and if, upon the ſcore of the 
Vol. IV. 8 N & motion, 


N 2 
a 88 
* TY 
* 
2 A 


= 


3 


＋ , — 1 * _—_— 2 = a M5 | _ 4 r 
* — 282 0 < be, 2 4 os . 7 1 — 9 A = — 2 . by 5 
2 OT. 3 _—_— 4 l 5 8 kd * e 4 l N 2 — 
. * 1 RY a 1 me S as os 1 arg 2 * * — 3 OS - by 1 k aa — — _—— 
N n - 1 9 5 _— * dr L > Ro 4 —_ * n . 0 8 = K My: wat — = 
8 — 4 By * - 7 1 . a * 2 5 1 2 * 1 EY - 7 — > 1/0 bogs - 2 i 3 ——SE—Z 3 * 11 — - ">. _—— 
N * ; ; . ; n fig . * 3 "” r Az : "airs. $4 "EP - ; kay a 22 fp { 4 al _ : owe” * aun > Maa 39 e — 1 > 1 87 2 — C— 
x A ; l g 5 * . e _ * A — 5c 3 2 % . 3 n 8 « 3 ta M1 CRY 2 2 "> Ss wan 4 - C vil . n * "OS 44 _ a 8 4 " \ 
> >a ent — Rs 454 i 1 g po r r l 3 on , ey * — . — 7 - . e ; | \ 
_—_ — SIX $90 2p ; 4048 Gs. 1 n „ * 12 EI. FISSION. * er e 8 Ae 2 N 0 p ag al 5 F - n |, $7 7 — rr 0 * 1 1 - 5 5 : l 
— oe * > E 1 5 8 h a 2 3 \ N l 5 5 - et ; 4 h . F N = K — 2 A p 8 * 
1 5 > : Ethos ” POE —_—_ - 1 8 3 ” * * Wer | bg N + * * = x 8 4 * 2 * q ny 4 * 8 = eon * U 
| es : mee e e rc rr ren py e —— — : | 
— = , PCC Ee. jndnt3s nnn * L ˙——... „ ĩ ˙o i da | Peng — " : — 
- 1 r ne RY _ — * 7 4+ 2 "i ? 3 i ae e ET Oey gs . 3 2 — n tk N . 2 * * hy | = 
* * 3 bY voz A I: > 8 a5 Og OO of eo tha)" KV 2 no 8 ad WA } 25 1 A TE 8 e * — - * a b 
; N ö * 2 * 9 — * 4 9 ” " 6 * : #3 on” 'E" IL 7s, P I x > 22 3 - net” 4 IS _ 0 
Red e 4 4 — 0 = * 3 wy . ds a . 4 h 3 8 y 2 4 2 — * . 8 1 - . s — 8 5 1 : 
: . n / ö p 4 mY ab : SA 2 - . . ? 
> bd 5 bes - — e 5 b 7 ' 2 n K 
N 7 * 1 b . 


= | 
3 r 
* 2 * 2 
A * » » 


13 


motion 4 ag to pulſiqn, is, that they have leoked upon both the moving and 


When it is drawn up into ſpri 


| other- modern philoſophers, have recourſe, on this occaſion, either: te ſerewed particles 


.Qf * Gusen 


motion, the 150 ry holen the, ragvent or approgch to it, we call it acts 
Hut this difference may conſiſt but in ap agcideptal reſpoct. which does not phyſically 
alter the nature of the motion. hut is feundad upon the reſpoßt. mhich the line, whae- 
in the motion is made, happens to have. te the ſituation, of the movent. And that, 

which ſeems to me tq hae been the chick cauſe ob mars miſtaking aurattion for a. 


moved in £99, popular and 88 and conſidered in tha movent 
rather che fituazion of the, cqnſpicuous and oe bulky: pars of dhe anicnal or other 
agent, than the ſituation of that part of the animal, or inſtrument, that does | imme- 
darely, impreſs that motion upon the mobil. 

Fox thoſe, that attentively, heed this, way: eably take. notice, 1 b bert „ 
thag, body, or oh the inſtrument, which. by. reaſon of theis conjunction in this opera- 
tion is to be looked on but as making one with, ic. is teallx placed: bohind ſome part of 
the body to be drawn, and therefore cannot move outwards itſelfl without thruſting - 
that body forward. This will be e if we conſider, what happens 
when a man draws a chain after him; his body. de- preeede the chain, yet 
his finger or ſome other part of the hand, wherewith he draws it, has ſome part or 
other, that reaches behind the fore part of the Grlt link, and the hinder part of this 
link comes behind the anteriour part of the ſecond link; and fo each link has one of 


its garts placed hehind ſame part of the link next after it, till you come to the laſt 


link of all. And fo, as the finger, that is in the firſt link, cannot move forwards, 


but it mbſt thruſt on that link, by this ſeries of truſtons the whole chain is moved 


forwards; and if any other body be. drawn 


by that chain, you may perceive, that 


tome, past. of the laſt link comes behind. ſome part of that body, or of forne intetven - 


ing body, which, by its, coheſion. with, it, ought in our preſent caſe to be conſifeted as 
part of it. - And thus attraction ſeems. to be ut a ſ pecies of pulſton, and uſually be- 


lengs to that kind of it, which, for diſtin&ian!s. FA is called truſion, by, which we: 


underſtand that kind of pulſion, wherein the movent, goes along with the moved body, 


without quipiing it, whilſt the progreſs laſts; as. it happens, when a gardener drives 
his wheel-barrow before him without letting go his hold of it. 


Bur I muſt not here diſſemble a. difficulty, that I foreſee may be ſpecioully urged. 
againſt this account of attraction, For it may be ſaid, that there are attractions, where 


it cannot be pretended, that any part of the attrahent comes. behind the attracted bo- 


dy; as in magnetical and r and. in that. which. is made of water, 


I need not tell you, that you know ſo 10 Sea TH as that partly the Carteſians, ot pattly: 


and other magnetical emiſſions, to explicate phænomena of this kind,. And accor- 
ding to ſuch hypotheſis, one may ſay, that many of. theſe magnetical and eleftricat 


effluvia come bebind ſame parts of the attracted bodies, or at tealt of of the little ſolid par- 


ticles, that are, as it were, the walls of their pores, or procure ſome diſcuſſion; of: the air, 
that may make it thruſt the moveable towards the loadſtone or amber, & c. But iß ther 


were none of theſe, nor any other ſubtil agents, that cauſe. this motion by a real, though 


0 unperceived. pulſion; I ſhould make a diſtinction bet wixt other attractions and theſe, which 


] ſhould then ſlile attraction by. inviſibles. But, whether there be really any ſuch in nature, 
and why I ſcrupk to admit things ſv hard, to be conceived, may be elſewhere conſidered. 
And you will, I preſume, the freelier allow. me this liberty, if (ſinee in this place it. _ 
per to do it,) 1 ſhew you, that in the laſt of the inſtances | formerly, objected, (that. 
drawing up of water into the barrel of a ſyringe,) there is no attraction of the _ 
made by the external air. Lifay then, that by the alcending rammer, as © parks of which L. 


2 2 here 


| of ATTRACTION by SucT1ON. TR 
here conſider the obtuſe end, plug of ſucker, there is no attrattion made of the con- 
tiguous and ſubjacent water, but only there is room made for it, to riſe into, without 
being expoſed to the preſſure of the ſuperior air. For, if we ſuppoſe the whole ram- 
mer to be by divine omnipotence annihilated, and conſequently uncapable of exerci- 
ling any attraction; yet, provided the ſuperior air were kept off from the water by any 
other way, as well as it was by the rammer, the liquor would as well aſcend into the 
cavity of the barrel z*fince (as 1 have elſewhere abandantly proved) the ſufface of the 
terraqueous 1 being continually preſſed on by the incumbent air or atmoſphere, 
the water muſt be, by that preſſure, impelled into any cavity here below, where there 
is no air to reſiſt it; as by our ſuppoſition there is not in the barrel of our ſyringe, 
when the rammer, or whatever elſe was in it, had been annihilated. Which reaſoning 
may be ſufficiently confirmed by an experiment, whereby I have more than once ſhewn 
ſome curious perſons, that, if the external air, and conſequently its preſſure, be with- 
drawn from about the ſyringe, one may pull up the ſucker as much as he pleaſes, 
without drawing up after it the ſubjacent water. In ſhort, ler us ſuppoſe, that a man 
ſtanding in an inner room does by his utmoſt reſiftance keep ſhut a door, that is nei- 
ther locked nor latched, againſt another, who with equal force endeavours to thruſt it 
open; in this caſe, as if one ſhould forcibly pull away the firſt man, it could not be 
faid, that this man, by his receſs from the door he endeavoured to preſs outwards, did 
truly and properly draw in his antagoniſt, though upon that receſs the coming in of 
his antagoniſt would preſently enſue; ſo it cannot properly be ſaid, that by the aſcent 
of the rammer, which diſplaces the ſupetior air, either the rammer itſelf, or the ex- 
pelled air, does properly attract the ſubjacent water, though the ingreſs of that liquor 
into the barrel does thereupon neceſſarily enſue, And that, as the compariſon ſup- 
_ poſes, there is a preſſure of the ſaperior air againſt the upper part of the ſucker, you 
may eaſily perceive, if having well ſtopped the lower orifice of the ſyringe with your 
finger, you. forcibly draw up the ſucker to the top of the barrel. For if then you 
let go _ rammer, you will find it impelled downwards by the incumbent air with a 
EEE: 1 1 5 V 
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H* VING thus premiſed ſomething in general about the nature of attraction, as 
far as it is neceſſury for my preſent deſign; it will be now ſeaſonable to proceed 
to the conſideration of that kind of attraction, that is employed to raiſe liquors, and 
is by a diſtin& name called ſuction. WIS 


ABourT the cauſe of this there is great contention between the New Philoſophers, as 


they are tiled, and the Peripateticks. For the followers of Axiſtotle, and many lear- 
ned men, that im other things diſſent from him, aſcribe the aſcenſion of liquors upon 
ſuction to nature's abhorrence of a vacuum. For, ſay they, when a man dips one 
end of a ſtraw, or reed into ſtagnant water, and ſacks at the other end, the air con- 
tained in the cavity of the reed paſſes into that of his lung 


s, and conſequently the reed 
would be left empty, if ae other body ſucceed in the place it deſerts ; but there are 


only (that they take notite of) two bodies, that can ſucceed, the air and the (groſſer li- 

quor) the water; and the air cannot do it, becauſt of the interpofition of the water, 
that denies it acceſs to che immerſed orifice of the reed, and therefore ir muſt be the 
water itſelf, which acrordingly does aſcend to prevent a vacuum deteſted by nature. 

Bur many of the mudern philofophers, and generally all the Corpuſcularians, look 
upon this Fuga Vacun as but an imaginary cauſe of ſuction, though they do it upon 
very differing grounds. For, the atomiſts, that willingly admit of vacuities 
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rs a vacuum, and declines her uſual courſe to prevent it: And the Carteſians, 
though they do, as well as the Peripateticks, deny, that there is a vacuum, yet ſince 
they affirm not only, that there is none in rerum natura, but. that there can be none, 
becauſe what others call an empty {ſpxce having three dimenſions, hath all, that they 
think belonging to the eſſence of a'body, they will not grant: nature to be ſo indif- 


creet, as to ſtrain herſelf to prevent the making of a thing, chat is impoſſible to be 


- 


made. Bs | ; 3 | e ee Ernie 
* Tue Peripatetick opinion about the cauſe of ſuction, though commonly defended: 


by the ſchools, as well modern as ancient, ſuppoſes in nature ſuch an abhorrence of a 


vacuum, as neither has been well proved, nor does well agree with the lately dif. 
covered phænomenon of ſuction. For, according to their hypotheſis, water and o- 
ther liquors ſhould aſcend upon ſuct ion to any height to prevent a vacuum, which yet 
is not agreeable to experience. For I have carefully tried, that by pumping with a 
pump far more ſtanch than thoſe, that are uſually made, and indeed as well cloſed as 
we could poſſibly bring it to be, we could not by all our endeavours, raiſe water by 


1 of ſuction to above 33 1-half foot. The Torricellian experiment ſhews, that the 5 
ie 


Phyſ Mech. 
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of the air is able to ſuſtain, and ſome of our experiments ſhew, it is able to r 
mercurial cylinder equal in weight to as high a cylinder of water, as we were able to- 
raiſe by pumping. For mercury being near 14 times as heavy as water of the ſame 
bulk, if the weight of the air be equivalent to that of a mercurial cylinder of 29 or 
zo inches, it mult be able to counterpoiſe a cylinder of water near fourteen times as 
long, that is, from thirty-four to near thirty-ſix foot. And very diſagreeable to the 


common hypotheſis, but conſonant to ours, is the experiment, that I have more than 


once tried, and I think elſewhere delivered, namely; that, if you take a glaſs pipe of 
about three foot long, and, dipping one end of it in water, ſuck at the other, the wa- 
ter will be ſuddenly made to flow briſkly into your mouth. But, if inſtead of water 
you dip the lower end into. quickſilver, though you ſuck as ſtrongly as ever you can, 
Provided, that in this caſe, as in the former, you hold the pipe upright, you will ne- 
ver be able to ſuck up the quickſilver near ſo high as your mouth; ſo that if the wa- 
ter aſcended upon ſuction to the top of the ſame pipe, becauſe elſe there would have 
been a vacuum left in the cavity of it, why ſhould not we conclude, that, when we have 
ſucked up the quickſilver as ſtrongly as we can, as much of the upper part of the tube, 
as is deſerted by the air, and yet not filled by the mercury, admits, in part at leaſt, a: 
vacuum, (as to air) of which conſequently nature cannot reaſonably be ſuppoſed to 
have ſo great and unlimited an abhorrency, as the Peripateticks and their adherents 


preſume. Yet I will not determine, whether there be any more than many little va- 


cuities, or 1 devoid of air, in the cavity, ſo called, of the pipe unfilled hy the 
mercury, (ſo that the whole cavity is not one entire empty ſpace; it being ſufficient 
for my purpoſe, that my experiment affords a argument ad bominem againſt the 
Peripateticks, and warrants us to ſeek for ſome other cauſe than the fuga vacui, why a 
much ſtronger ſuction, than that, which made water aſcend with. eaſe. into the ſucker's 
mouth, will not alſo raiſe quickſilver to the ſame height or near it. 

| Tnrosz modern philoſophers, that admit not the fuga vacui to be the cauſe of the 
railing of liquors in ſuction, do generally. enough agree in referring it to the action of 
the ſucker's thorax. For, when a. man endeavours to ſuck up a liquor, he does by 
means of the muſcles enlarge the cavity, of his cheſt, which he cannot do, but at the 
ſame time he muſt thruſt away thoſe parts. of the ambient air, that were contiguous to 
his cheſt, and the diſplaced air does, according to ſome learned men, (therein, if I 
miſtake not, tollowers of Gaſſendus,) compreſs the contiguous air, and that the ne: 


to 
3 | 
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to it, and ſo outwards, till the preſſure, ſucceſſively paſſing from one part of the air 
to the other, arrive at the ſurface of the liquor; and all other places being as to ſenſe 
full, the impelled air cannot find place, but by thruſting the water into the room 
made for it in the pipe, by the receſs of the air, that paſſed into the ſucker's lungs. 
And they differed not . much from this explication, that, without raking in the com- 
preflion of the ambient air made by the thorax, refer the phenomenon to the propa- 
gated motion or impulſe, that is impreſſed on the air diſplaced by the thorax in its di- 
Jatation, and yet unable to move in a world perfectly filled, as they ſuppoſe ours to be, 
unleſs the liquor be impelled into as much of the cavity of the pipe, as faſt as it is 
deſerted by the air, that is ſaid to be ſucked up. But though I readily confeſs this 
explication to be ingenious, and ſuch as I wonder not they ' ſhould acquieſce in, who 
are acquainted but with the long known, and obvious phænomena of ſuftion; and 

though I am not ſure, but that in the moſt familiar caſes the cauſes aſſigned by them 

may contribute to the effect; yet, preſerving for Carigſius and Gaſſendus the reſpect I 
willingly pay ſuch great philoſophers, I muſt take the liberty to tell you, that I cannot 
acquieſce in their theory, For I think, that the cauſe of ſuction they aſſign, is in ma- 
ny caſes not neceſſary, in others not ſufficient. And firſt, as to the condenſation of 
the air by the dilatation. of the ſucker's cheſt; when I conſider the extent of the am- 
bient air, and how ſmall a compreſſion no greater an expanſion than that of the thorax 
is like to make, I can ſcarce think ſo ſlight a condenſation of the free air can have ſo 
conſiderable an operation on the ſurface of the liquor to be . raiſed, as the hypotheſis I 


examine requires-:: and that this impulſe of the air by a ſucker's dilated thorax, though | 


it be wont toaccompany the aſcenſion of the water procured by ſuction, yet is not of 
_ abſolute neceſſity to it, will, I preſume, be eaſily granted, if it can be made out, that 
even a propagated pulſion, abſtracted from any condenſation of air, is not ſo neceſſa- 
rily the cauſe of it, but that the effect may be produced without it. For ſuppoſe, that 
by divine omnipotence ſo much air, as is diſplaced by the thorax, were annihilated; 
yet I ſee not, why the aſcenſion of the liqour ſhould not enſue. For, when a man be- 
gins to ſuck, there is an æquilibrium, or rather æquipollency between the preſſure, 
which the air, contained in the pipe, (which is ſhut up with the preſſure of the atmoſ- 
phere upon it,) has, by virtue of its ſpring, upan that part of the ſurface of the wa- 
ter, that is environed by the ſides of the pipe, and the preſſure, which the atmoſpheri- 
cal air has, by virtue of its weight, upon all the reſt of the ſurface of the ſtagnant 
water; fo that, when by the dilatation of the ſucker's thorax, . the air within the ca- 
vity of the pipe comes to be rarified, and conſequently loſe of its ſpring, the weight 
of the external air continuing in the mean time the tame, it muſt neceſſarily happen. 
that the ſpring of the internal air will. be too weak to compreſs any longer the gravi-- 
tation of the external, and conſequently, that part of the ſurface of the ſtignant wa- 
ter, that is included in the pipe, being leſs preſſed upon, than all the other parts of the 
ſame ſurfaces mult neceſſarily give way, where it can leaſt reſiſt, and - conſequently be 
_ 1mpelled up into the pipe, where the air, having had its ſpring weakened by expanſion, . 
is no longer able to reſiſt, as it did before. This may be illuftrated by ſomewhat vary- 
ing an inſtance already given, and conceiving, that within a chamber three men thruſt 
all together with their utmolt force againſt a door, (which we ſuppoſe to have neither 
bolt nor latch) to keep it ſhut, at the ſame time the three other men have juſt equal 
ſtrength, and employ their force to thruſt it open. For though, whilſt their oppoſite 
endeavours are equal, the door will continue to be kept ſhur, yet if one of the three 
men, within the room, ſhould go away, there will need no new force, nor other ac- 
eeſſion of ſtrength to the three men, to make them prevail and thruſt open the oe 
| gre Ad Tarr HHS ET | againſt. 
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that was made before. Nor does our experiment much more 
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2gainit the reſitence of thoſe, chat endeavoured to keep it ſhut, who are now but 
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Ap here (upon the hy] you may take notice, that, to raiſe water in ſuction, there 
is no neceſſity of any tariſſed and forcibly ſtretehed rope, as it were, of the air, to 
draw up the ſubjacent water into the pipe, lince the bare debiſitation of the ſpring of 
the included air may very well ſerve the turn. And though, if we ſhould ſuppole the 
air within the pipe to be quite annihilated, it could not be pretended (ſince it would nor 
have ſo much as exiſtence) that it exerciſes an attractive power; yet in this caſe the wa- 
ter would aſcend into the pipe, without the aſſiſtance of nature's imaginary abhorrence 


of a vacuum, but by a mechanical neceſſity, plainly arifing from this, that there 


would be a preſſure of the incumbent atmoſphere upon the reft of the ſurface of the 


ſtagnant water, and no preſſure at all upon that part of the ſurface, that is within the 
20 pipe, where conſequently there could be no reſiſtance made to the aſcenſion of the Wa- 


ter, every where el ſtrongly urged by the weight of the incumbent air. 5 
I ſhall add on this decaſion, that, to ſhew ſome inquiſitive men, that the weak re- 
ſiſtance within a veſſel, that had but one orifice expoſed to the water, may much more 
contribute to the aſcenſion of chat liquor into the veſſel, than either the compreſſion, 
or the continued or reflected impulfe of the external air; I thought fit to produce a 
phænomenon, which by the beholders was without ſeruple] an effect of ſuction, 
and yet could not he aſcribed to the cauſe of ſuction, affigned by either of the ſects 
of philoſophers I diſſent from. The experiment was this: by a way, elſewhere 
delivered, the long neck of a glaſs bubble was ſealed up, and almoſt all the air 
had been by heat driven out of the whole cavity of the bubble or vial, and then 
the glaſs was laid aſide for ſome hours, or as Tong as we pleaſed; afterwards the 
ſcaled apex of the neck was broken off under water. 1 demand now of a Peri- 
patetic, whether the liquor ought to be ſucked or drawn into the cavity of the 
glaſs, and why? If he ſays, as queſtionlefs he will, that the water would be attracted 
to hinder a vacuum, he would thereby acknowledge, that, till the glaſs was unſtop- 
ped under water, there was ſome empty ſpace in it; for, till the ſealed end was broken 
off, the water could not get in, and therefore, if the fuga vatu had any thing to do 
in the aſcenſion, the liquor muſt riſe, not to prevent an ET ſpace, bur. to fill one, 
avour the other philoſo- 
phers I diſſent from; for in it there is no dilatation made of the ſides of the glaſs, as 
in ordinary ſuction there is made of the thorax, but only there is ſo much air driven 
out of the cavity of the bubble, into whoſe room fince neither common air nor water 
is permitted to ſucceed, it appears not, how the propagated and returning impulſe, or 
the circle of motion, as to common air and water, does here take place. And then 1 
demand, what becomes of the air, that has been by heat driven out, and is by the 
hermetical ſeal kept out of the cavity of the bubble ? If it be ſaid, that it diffuſes it- | 
ſelf into the ambient air, and mingles with it, that will be granted, which I contended 
for, that ſo little air, as is uſually diſplaced in ſuftion, cannot make any conſiderable 
compreſſion of the free ambient air; for, what can one cubic inch of air, which is 
ſometimes more than one of our glaſſes contains, do, to the condenſation ſo much as 
of all the air in the chamber, when the expelled corpuſcles are evenly diſtributed among 
thoſe of the ambient? And how comes this ineonſiderable condenſation to have ſo 
great an effect in every part of the room, as to be able there to impel into the glaſs as 
much water in extent, as the whole air, that was driven out of the cavity of it? But 
if it be ſaid, that the expelled air condenſed only the contiguous or very neighbouring 
air, it is eaſy to anſwer, that it is no way- probable, that T: expelled particles of the 
air ſhould not, by the differing motions of the ambient air, be quickly made to mingle 
with it, but ſhould rather wait (which, if it did, we ſometimes made it do 3 
ours 
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hours) till the veſicle, whence it was driven out, were unſtopped again. But, though 
this could probably be pretended, it cannot.truly be afferted. For if you carry the 
ſealed glaſs quire out of the room or houſe, and unſtop it at ſome other place, though 
two or three miles diſtant z the aſcenſion of the water wilt (as I found by trial) never- 
theleſs enſue ; in which caſe I preſume, it will not be ſaid, that the air, that was ex- 
elled out of the glaſs, and condenſed the contiguous or near contiguous air, atten- 
ded the bubble in al its motions, and was ready at hand to impel in the water, as ſoon 
as the ſealed apex of the vial was broken off But I doubt not, but moſt of the em- 
bracers of the opinion I oppoſe, being learned and ingenious perſons, if they had been 
acquainted with theſe and the like phænomena, would rather have changed their opi- 


ged opi- 
nion about ſuction, than have gone about to defend it by ſuch evaſions, which I ſhould = 
not have thought worth P 


x35 


ropoling, if 1 had not met wich objections of this nature 

publickly maintained by a learned writer, on occaſion of the air's ruſhing into the ex- 
hauſted Magdenburgic engine, But as in our experiment theſe objections have no 
place, ſo in our hypotheſis the explication is very eaſy, as wilt anon be intimated. 


"T AVING thus ſhewn,, that the aſcenſion of water upon ſuction may be cauſed 
H otherwiſe than by the condenſation. or the propagated pulſion of air contiguous 
to the ſucker's thorax, and thruſt out of place by it; it remains, that I ſhew, (which 
was one of the two things I chiefly intended; that there may be cafes, wherein the cauſe, 
aſſigned in the hypotheſis Lam examming, will not have place. But this will be bet- 

ter underſtood, if, before I proceed to the proof of it, I propoſe to you the thoughts, 


1 had many years ſince, and do ſtill retain, about the cauſe of the aſcenſion of liquors 
in ſuction | | > 


To clear the way to 
amils here to 
hypotheſis. at. ed Lo | [IS = 

| We ſuppoſe then firſt, without diſputing either the exiſtence or the nature of ele- 
mentary air, that the common air we breathe in, and which I often call atmoſpherical 

air, abounds with corpuſcles not devoid of weight, and endowed: with elaſticity. or 

ſpringineſs, whereby the lower parts, compreſſed by the weight of the upper, inceſ- 

fantly endeavour to expand themſelves, by which expanſion, and in proportion to it, 

the ſpring of the air is weakened, (as other ſprings are wont to be) the more they are 
permitted to- ſtretch themſelves. | | 


NexrT, we fuppoſe, that the terraqueous globe, being environed with this gravi- 
tating and ſpringy air, has its ſurface and the bodies placed on it, preſſed by as much 
of the atmoſphere, as either perpendicularly leans on them, or can otherwiſe come to 
bear upon them. And this preſſure is, by: the Torricellian and other experiments, 
found to be equivalent to a perpendicularly erected cylinder of about twenty-nine or 
thirty, inches of quickſilver, (for the height is differing, as the gravity of the atmoſ- 
phere happens to be various.) NED 
LasTLY, we ſuppoſe, that air being contained in a pipe or other hollow body, that 
has but one orifice open to the free air, if this orifice be hermetically: ſealed, or other- 
wiſe (as. with the mouth. of one, that fucks)-cloſed, the now included air, whilft it con- 
tinues without any farther expanſion, will have an elaſticity equivalent to the weig ht 
of as much of the outward: air, as did before preſs: againſt it. For if the weight of 
the atmoſphere, to which it was then expoſed, had been able to compreſs it further, it 
would have done fo, and then the cloſing; of the: orifice, at which the internal and ex- 


ternal 


the right underſtanding of the enſuing diſcourſe, it will not be 
premiſe a fummary intimation of ſome things, that are ſuppoſed in our 
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| ternal air communicated, as it fenced the included air from the preſſure of the incum- 
bent, ſo it hindred the ſame included air from expanding itſelf; ſo that, as it was ſhut 
up with the preſſure of the atmoſphere upon it, that is in a ſtate of as great compreſſion, , 
as the weight of the atmoſphere could bring it to, fo, being ſhut up, and thereby kept 
from weakening that preſſure by expanſion, it muſt retain a ſpengiet eiae 10 
the preſſure it was expoſed to before, which (as I juſt now noted) was as great, as the 
weight of the incumbent pillar of the atmoſphere could make it. But if as was ſaid 
in the firſt ſuppoſition, the included air ſhould come to be dilated or expanded, the 
: ipring being then unbent, its ſpring, like that of other elaſtical bodies, would be de- 
| dilitated anſwerably to that expanſion. RR Te Tin ĩð Tr. 
To me then it ſeems, that, ſpeaking in general, liquors are upon ſuction raiſed in- 
to the cavities. of pipes and other hollow bodies, when, and ſo far as there is a leſs 
preſſure on the ſurface of the liquor, in the cavity, that on the ſurtace of the external 
liquor, that ſurrounds the pipe, whether that preſſure on thoſe parts of the external li- 
quor, that are from time to time impelled up into the orifice of the pipe, proceed from the 
weight of the atmoſphere, or the propagated compreſſion, or impulſe of ſome parts of 
the air, or the ſpring of the air, or ſome other cauſe, as the preſſure of ſome other 
body quite diſtinct from air. TS. 3 735 
Veo the general view of this hypotheſis, it ſeems very conſonant to the mechani- 


5 cal principles. For, if there be on the differing parts of the ſurface of a fluid body 


unequal preſſures, it is plain, as well by the nature of the thing, as by what has been 
demonſtrated by Archimedes, and his commentators, that the greater force will prevail 
againſt the leſſer, and that that part of the water's ſurface muſt give way, where it is 
leaſt preſſed. So that that, wherein the hypotheſis I venture to propoſe to you, differs 
from that, which I diſſent from, is not, that mine is leſs mechanical; but partly in 
this, that, whereas the hypotheſis, I queſtion, ſuppoſes a neceſſity of the protruſion 
or impulſe of the air, mine does not require that ſuppoſition, but, being more ge- 
neral, reaches to other ways of procuring the aſcenſion of liquors, without raiſing 
them by the impulſe of the air; and partly, and indeed chiefly, in that the hypotheſis, 
I decline, makes the cauſe of the aſcenſion of liquors to be oply the increaſed preſſure 
of the air external to the pipe; and I chiefly make it to depend upon the diminiſhed 
preſſure of the air within the pipe, on the ſcore of the expanſion it is brought to by ſuction. 
To proceed now to ſome experiments, that I made in favour of this hypotheſis, I 
- fhall begin with that which follows: J ˙—·— 
Wr took a glaſs-pipe beaded like a ſyphon, but ſo, that the ſhorter leg was as 
parallel to the longer, as we could get it made, and was hermetically ſealed at the 
end: into this ſyphon we made a mit (for it is not very eaſy) to convey water, ſo that 
the crooked part being held downwards, the liquor reached to the ſame height in both 
the legs, and yet there was about an inch and a half of uncompreſſed air ſhut up in 
the ſhorter leg. This little inſtrument (for it was but about fifteen inches long) being 
thus prepared, it is plain, that according to the hypotheſis I diſſent from, there is no 
reaſon, why the water ſhould aſcend upon ſuction. For, though we ſhould admit, 
that the external air were conſiderably compreſſed, or received a notable impulſe, when 
the ſucker's cheſt is enlarged; yet in our cafe, that compreſſion, or protruſion, will 
not reach the ſurface of the water in the ſhorter leg, becauſe it is there fenced from the 
action of the external air by the ſides of the glaſs, and the hermetical ſeal of the top, 
and yet, if one ſucked ſtrongly at the open orifice in the longer leg, the water in the 
ſhorter would be depreſſed ; and that in the longer aſcended at one ſuck about an inch 
and half: of which the reaſon is clear in our hypotheſis. For, the ſpring of the in- 
cluded air, together with the weight of the water in the ſhorter leg, and the preſſute 
of the atmoſpherical air, aſſiſted by the weight of the liquor in the longer leg, 


counter- 
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eosunter- balanced one another before the ſuction began: But when afterwards upon 
ſuction, the air in the longer leg came to be dilated, and thereby weakened, it was 
rendered unable to reſiſt the undiminiſhed preſſure of the air included in the ſhorter 
leg, which conſequently expanding itſelf by virtue of its elaſticity, depreſſed the con- 
tiguous water, and made it proportionably riſe in the oppoſite leg, till, by the ex- 
panſion, its ſpring being more and more weakened, it arrived at an equipollency with 
the gravitation or preſſure of the atmoſphere. Which laſt clauſe contains the reaſon, 
why, when the perſon, that ſucked, had raiſed the water in the longer leg, leſs than 
three inches higher by repeateg endeavours to ſuck, and that without once ſuffering the 
water to fall back again, he was not able to elevate the water in the longer, ſo much as 
three inches above its firſt ſtation. And if in the ſhorter leg, there was but an inch 
and a quarter of ſpace left for the air unfilled by the water, by divers ſkilfully reiter- 
ated acts of ſuction, he could not raiſe the liquor in the longer leg above two inches; 
becauſe, by that time, the air included in the ſhorter leg, had, by expanding itſelf 
further and further, proportionably weakened its ſpring, till at length it became as ra- 
rified, as was the air in the cavity of the longer leg, and conſequently was able to 
thruſt away the water with no more force than the air in the long leg was able to reſiſt. 
And by the recited trial it appeared, that the rarefaction uſually made of air by ſuction 
is not near ſo great, as one would expect, probably, becauſe by the dilatation of the 
| lungs, the air being ſtill ſhut up, is but moderately. rarified, and the air in the longer 
leg, can by them, be brought to no greater degree of rarity, than that of the air 
within the cheſt. For, whereas the included air in our inſtrument was not expanded, 
by my eſtimate, at one ſuck; to above the double of its former dimenſions, and by 
divers ſucceſſive ſucks was expanded but from one inch and an half, to leſs than four 
inches and an half, if the ſuction could have been conveniently made with a great and 
ſtaunch ſyringe, the rarefaction of the air would probably have been far greater; 
ſince in our pneumatick engine air may, without heat, and by a kind of ſuftion, be 
brought to poſſeſs many hundreds of times the ſpace it took up before. From this 
rarefaction of the air in both the legs of our inſtrument proceeds another phænomenon, 
readily explicable by our hypotheſis. For if, when the water was impelled up as 
high as the ſuction could raiſe it, the inſtrument. were taken from the ſucker's mouth, 
the elevated water would with violence return to its wonted ſtation. For, the air, in 
both the legs of the inſtrument, having by the ſuction loſt much of the ſpring, and 
ſo of its power of preſſing; when once the orifice of the longer leg was left open, the 
atmoſpherical air came again to gravitate upon the water in that leg, and the air, in- 
cluded in the other leg, having its ſpring debilitated by the precedent expanſion, was 
not able to hinder the external air from violently repelling the elevated water, till the 
included air was thruſt into the ſpace it poſſeſſed before the ſuction; in which ſpace it 
had denſity and elaſticity enough to reſiſt the preſſure, that the external air exerciſed 
againſt it through the 1 ESR. 4-454 8 
Bur our hypotheſis about the cauſe of ſuction would not need to be ſollicitouſly pro- 
ved to you by other ways, if you had ſeen, what I have ſometimes been able to do in 
our pneumatick engine. For, there we found, by trials purpoſely deviſed, and care- 
fully made, that a good ſyringe being ſo conveyed into our receiver, that the open 


orifice of the pipe or lower part was kept under water; if the engine were exhauſted, 


though the handle of the ſyringe were drawn up, the water would not follow it, which 
yet it would do, if the external air were let in again. The reaſon of which is plain in 

our hypotheſis; for the air, that ſhould have preſſed upon the ſurface of the ſtagnant 
water, having been pumped out, there was nothing to impel up the water into the de- 
9 ny of the ſyringe, as there was, when the receiver was filled with air. 
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UT becauſe ſuch a conveniency as our engine, and the apparatus neeeſſary for 
ſuch trials, are not eaſily procurable, 1 ſhall endeavour to cbm our hypothefis 
about ſuction, by ſubjoining-ſorme experiments, that may be tried without che help of 
that engine, for the making out theſe three things: _ 1 
I. Inar a liquor may be raiſed by ſuction, when the preſſure of che uir, neither 28 
it has weight nor elaſticity, is the cauſe of the elevation 
II. Taar the weight of the atmoſpherical air is ſufficient to raiſe up Hquors in 
III. Tur, in ſome caſes, ſuction will not be made, as, according to the hypo- 
theſis I diſſent from, it ſhould, although there be a dilatation of che ucker's thorax, 
and no danger of a vacuum, though the liquor ſhould aſcen e. 
Av firſt, to ſhew, how much the ring of liquors in ſuction depends upon the 
weight or preſſure of the impellent body, and how little neceſſity there is, where that 
preſſure is not wanting, that, in the place deferted by the liquor, that is ſucked there 
ſhould ſucceed air, or ſame other viſible body, as the 'Perjpatetic ſchools would have 
itz to ſhew this, 1'ſay, Lthbought on the following experiments. We 'took a glaſs 
pipe, fit to have the Torricellian experiment made with it, but a good deal longer 
than was neceſſary for that uſe : this pipe being hermetically ſealed at one end, che 
other end was o bent, as to be-refledted-upwards, and make as it were the ſhorter leg 
of the ſyphon as parallel as we eould to the lenger, fo that the tube now was Maped 
like an inverted ſyphon, with legs ef a very unequal length. This tube, notwith- 
ſtanding its inconvenient figure, we matle a hiſt (for it is hot eaſily done) to fiff with 
mereury, when it was in an inclined poſture, and then evefting it, the mertury fitb- 
ſided. inthe longer leg, as in the Torricellian euperiment, and uttained to betwern two. 
foot and a quarter and two foot and an half above the ſurface of the mercury in the 
ſhorter leg, which in this inſtrument anſwers to the ſtagnamt mercury in an ordinary. 
barometex, from which to diſtinguiſh it, I have elſewhere ealled this fyphon, furnithed: 
with mercury, a travelling baroſcope, beeauſe it may be ſufely carried from plate to 
place. Out of the ſhoxter leg of this tube, we warily took as mudh mertury, as. was: 
thought convenient for what we had further to do; and this we did by ſuch a way, as: 
to hinder any air from getting into the deſerted cavity of the lunger leg, by which. 
means the mercurial cylinder {eſtimated-as 1 lately mentioned) retained the fame height: 
above the ſtagnant mercury in the ſhorter: the upper and cloſed part of this. travell- 
ing baroſcope, you will eaſily grant to have been free from common air, not only for 
gently incline the inſtrument, the quickſilver wil aſcend toche top of the tube; which 
you know it could not do, if the place, formerly deſertod by it, vere poſſeſſed by the 
air, which, by its ſpring, would hinder-the:aſcenfion of the mereuty (as is eaſy to be 
tried.) The inſtrument having been thus fitted, I cauſed ons of the · by ſtanders to ſuck 
at the ſhorter leg, whereupon (as I expected) there - proſently enſued an àſtenflon of 
four or five inches of mercury in that leg, and a-proportionable ſubſidente of the mer- 
cury in the longer, and yet in this caſe the raiſing of the eamot de pretended 
to proceed from the preſſure of the air. For the weight of the armoſphere-is fonced 
off by that, which cloſes the upper end of the longer. tube, and the ſpring: of che air 
has here nothing to do, ſince, as we have lately ſhewn, the ſpace deſerted by the mer- 
cury 1s not poſſeſſed by the included air, and the pulſion or condenfation-of tlie air, 
tuppoſed, by divers modern philoſophets, to be made by the. dilatation of ater 4) 


of ATTRACTION by SucTIoON. . 

cheſt,, and to. preſs.upon.. the: ſurface of the liquor, that are to be ſucked up: this, 1 
ſay, cannot here be pretended, in regard the ſurface: of the liquor in the longer leg 
is every way fenced from the preſſure of the ambient air. So that it remains; that 
the cauſe, which raiſed the quiekſilver in the ſhorter leg, upon the newly recited ſuc- 
tion, was the weight of the collaterally ſuperior quickſilver in the longer leg, which 
being (at the beginning of the ſuction) equivalent to the weight of the atmoſphere; 
there is a plain reaſon, why the ſtagnant mercury, in the ſhorter leg, ſhould be raiſed 
ſome inches by ſuction; as mercury, 
weight of the atmoſphere, when the ſuction is made in the open air. For in both ca- 
ſes, there is a pipe, that reaches to the ſtagnant mercury, and a competent weight to 
impel it into the pipe; when the air in the cavity of the pipe has its ſpring weakened 
by the dilatation, that accompanied ſuction. 3 5 it 
Tux ſecond point formerly propoſed, which is, that the weight of the air is ſafficient 
to. raiſe liquors in ſuction, may not be ill proved by arguments; legitimately drawn 
from the Torricellian experiment itſelf, and much more clearly by the firft and fif- 
teenth of our. continued phyſico-mechanical experiments. And therefore I ſhall only 
here take notice of a phenomenon, that may be exhibited by the travelling baroſcope, 
which, though it be much inferior to 
ſome uſe on the preſent occaſion. | 1 | 
 Havins. then provided an inſtrument like the travelling baroſcope, mentioned un- 
der the former, head, but whoſe legs were not ſo unequally long, and having in it 
made the; Torricellian experiment, after the manner lately deſcribed, we ordered the 
matter. ſo, that there remained in the ſhorter leg the length of divers inches unfilled 


with ſtagnant. mercury. Then I cauſed one, verſed in what he was to do, ſo to raiſe 


the quickſilver by ſuction to the open orifice of the ſhorter leg, that the orifice being 
ſeaſonably and dexterouſly-cloſed; the mercury continued to fill that leg, as long as we 


thought fit; and then, having put a mark to the ſurface of the mercury in the lon- 
ger leg, we unſtopped the orifice. of the ſhorter ; whereupon the mercury, that before 


filled it. was depreſſed, till the ſame liquor in the longer leg was raiſed five inches or 
more above the mark, and continued at that height. I ſaid, that the mercury, that 
had been raiſed by ſuction, was depreſſed, rather than that it ſubſided, becauſe its own 
weight could not here make it fall, ſince a mercurial cylinder of five inches was far 
from being able to raiſe ſo tall a cylinder of mercury, as made a counterpoiſe in the 
longer leg; and therefore the depreſſion we ſpeak of, is to be referred to the gravita- 
tion of the atmoſpherical air upon the ſurface of the mercury in the ſhorter leg: and fk 


ſee no cauſe to doubt, but that, if we could have procured an inftrument, into whoſe 
ſhorter leg a mercurial. cylinder of many inches higher could have been ſucked up, it 


would, by. this contrivance, have appeared, that the preſſure of the atmoſphere would 
eaſily impel up a far taller cylinder of mercury, than it did in our recited experiment. 
Ina this is no groundleſs conjecture, may appear probable by the experiment you 
will preſently meet with. For, if the gravity of an incumbent pillar of the atmoſ- 
phere be able to compreſs a parcel of included air, as much as a mercurial cylinder, 
equivalent in weight to between thirty and five and thirty foot of water, is able to 
condenſe it, it cannot well be denied, that the ſame atmoſpherical cylinder may be able, 
by its weight, to raiſe and counter- balance eight or nine and twenty inches of quick- 
ſilver, or an equivalent pillar: of water in tubes, where the reſiſtance of theſe two li- 

quors, to be raiſed and ſuſtained by the air, depends only upon their own unaſſiſted 
gravity. „ | 


To confirm our doctrine of the gravitation of the atmoſphere upon the ſurface of 


the liquors expoſed to it, I will ſubjoin an experiment, that! deviſed to ſhew, that the 


1 2 


— 


7 incumbent 


ſtagnant in an open veſſel, will be raiſed by the 


che experiments newly referred to, may be of 
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nant mercury reſted, it was manifeſt, according to our hypotheſis, that the air in the 
the ſhorter leg; ſo that this ſtagnant air was equally preſſed upon by the weight of the 


upper part of the ſhorter leg, which had been before purpoſely drawn out to an al- 


time with much the like ſucceſs; and though it had been more eaſy to meaſure the 


pends upon preſſure, rather than upon nature's imaginary abhorrence of a vacuum, 


. Of the Caus x 3 
incumbent air, in its natural or uſual ſtate, would compreſs other air not rarified, but 
in the like natural ſtate, as much as a cylinder of eight or nine and twenty inches of 
mercury would condenſe or compreſs it. 
In order to the making of this, I muſt put you in mind of what I have ſhewn 
elſewhere * at large, and ſhall further confirm by one of the experiments, that follows 
the next; namely, that about twenty · nine or thirty inches of quickſilver will com- 
preſs air, that being in its natural or uſual ſtate (as to rarity and denſity) has been ſhut 
up in the ſhorter leg of our travelling or ſyphon-like baroſcope, into half the room, 
that included air poſſeſſed before. This premiſed, I paſs on to my experiment, which 
C 3% £44 15 © ORLOC Te F17C> 1 F 

WI provided a travelling baroſcope, wherein the mercury in the longer leg was 
kept ſuſpended by the counterpoiſe of the air, that gravitated on the ſurface of the 
mercury in the ſhorter leg, which we had ſo ordered, that it reached not by about two 
inches to the top of the ſhorter leg. Then making a mark at the place, where the ſtag- 


upper part of the ſhorter leg was in its natural ſtate, or of the ſame degree of denſity 
with the outward air, with which it freely communicated at the open orifice of the 


collaterally ſuperior cylinder of mercury in the longer leg, and the equivalent weight 
of a directly incumbent pillar of the atmoſphere. Things being in this poſture, the 


moſt capillary ſmallneſs, was - hermetically ſealed, which, though the inſtrument was 
kept erected, was ſo nimbly done by reafon of the ſlenderneſs of the pipe, that the in- 
cluded air did not appear to be ſenſibly heated, though for greater caution we ſtaid a 
while from proceeding, that, if any rarefaction had been produced in the air, it might 
have time to loſe it again. This done, we opened the lower end of the longer leg, 
(which had been ſo ordered before, that we could eaſily do it, and without concuſſion 
of the veſſel,) by which means the atmoſpherical air, gaining acceſs to the mercury 
included in the longer leg, did, as I expected, by its gravitation upon it, fo compreſs 
the air included in the ſhorter leg, that, according to the eſtimate we made with the 
help of a ruler, (for by reaſon of the conical figure of the upper part of the glaſs we 
could not take preciſe meaſures,) it was thruſt into near half the room it took up be- 
fore, and ts, according to what I put you lately in mind of, endured a 
compreſſion like that, which a mercurial cylinder of about twenty nine inches would 
at, d NEE tne DTT es 
Tuis experiment, as to the main of it, was for greater caution made the ſecond 


condenſation of the air, if, inſtead of drawing out and fealing up the ſhorter leg of 
the inſtrument, we had contented ourſelves to cloſe it ſome other way; yet we rather 
choſe to employ Hermes's ſeal, leſt, if any other courſe had been taken, it might be 
pretended, that ſome of the included air, when it began to be compreſſed; might eſ- 
a ont at the not perfectly and ſtrongly cloſed. orifice of the leg, wherein it was im- 
priſoned. of, N . 


To make it yet further appear, how much the aſcenfion of liquors by ſuction de- 


or the propagated pulſion of the air; I will ſubjoin an inſtance, wherein that pre» 
ſumed abhorrence cannot be pretended. This experiment was thus made. 

A glaſs-ſiphon, like thoſe lately deſcribed, with one leg far longer than the other; 

was hermetically ſealed. at the ſhorter leg, and. then by degrees there was put in, at . 

4 brifice 

o See the Author's Defence of che Dodtrine touching the Sprint and Weight of the Air, againt Fr. Liu, ch. v. 


* 
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orifice of the longer leg, as much quickſilver, as by its weight ſufficed to compreſs - 
the air in the ſhorter leg into about half the room it poſſeſſed before; ſo that, accord- 
ing to the Peripatetick doctrine, the air mult be in a ſtate of preternatural condenſation, 
and, -that to a far 1 degree, than (as I have tried) it is uſually brought to by cold, 


intenſe enough to water. Then meaſuring the heighth of the quickſilver in the 
longer tube above the ſuperficies of that in the ſhorter, we found it not exceed thirty 
inches. Now, if liquors did riſe in ſuction ob fugam vacui, there is no reaſon, why 
this quickſilver in the longer part of the ſiphon ſhould nor eaſily aſcend upon ſuction, 
at leaſt till the air in the ſhorter leg had regained its former. dimenſions, - fince it can- 

not in this place be pretended, that, if the mercury ſhould aſcend, there would be any 
danger of a vacuum in the ſhorter leg of the tube, in regard, that the contiguous in- 
cluded air is ready at hand to ſucceed, as faſt as the mercury ſubſides in the ſhorter leg 
of the ſiphon. Nor can it be pretended, that, to fill the place deſerted by the quick- 


ſilver, the included air muſt ſuffer a preternatural rarefaction or deſcenſion; ſince it is 


plain in our caſe, that on the contrary,” as long as the air continues in the ſtate, where- 


to the N of the quickſilver has reduced it, it is kept in a violent ſtate of com- 
ince in the ſhorter leg it was in its natural ſtate, when the mercury, poured 


preſſion z 


into the longer leg, did by its weight thruſt it into about half the room it took up be- 
fore. And yet, having cauſed ſeveral perſons, one of them verſed in ſucking, to 


8 
ſuck divers times as ſtrongly as they could, they were neither of them able, not ſo 
much as for a minute of an hour, to raiſe the mercury in the longer leg, and maxe 


it ſubſide in the ſhorter for more than about an inch at moſt, And yet to ſhew you, 
that the experiment was not favourably tried for me, the height of the mercurial cy- 


. of 
linder in the longer leg above the ſurface of that in the ſhorter leg was, when the ſuc- 
tion was tried, an inch or two ſhorter than thirty inches, and the compreſſed air in the 
fnorter leg was ſo far from having been by the exſuction expanded beyond its natural 


and firſt dimenſions, that it did not, when the conti 
could make it ſubſide, regain ſo much as one half of 

cedent compreſſion, and conſequently was in a preternatural ſtate of condenſation, 
when it had been freed from that ſtate as far as ſuction would do it. Whence it ſeems 
evident, that it was not o fugam vacui, that the quickſilver did upon ſuction aſcend” 
one inch; for, upon the ſame ſcore it ought to have aſcended: two, or perhaps more 
inches, ſince there was no danger, that by ſuch an aſcenſion any vacuum ſhould be 


produced or left in the ſhorter leg of the ſiphon; whereas, according to our hypotheſis, —\ 


a clear cauſe of the phænomenon is aſſignable. For, before the ſuction was begun, 
there was an equilibrium, or equipollency, between the weight of the ſuperior quick- 
ſilver in the longer leg, and a ſpring of the compreſſed air included in the ſhorter leg; 
but when the experimentor began to ſuck, his cheſt being widened, part of the air in- 
cluded in the upper part of the longer leg paſſed into it, and that, which remained, 
had by that expanſion its preſſure fo weakened, that the air in the ſhorter leg, finding 


no longer the former reſiſtance, was able by its own ſpring to expand itſelf, and con- 
ſequently to depreſs. the conti 


guous mercury in the ſame ſhorter leg, and raiſe it as 
much in the longer. „ VVV e : 
Bur here a hydroſtatician,. that heedfully marks this experiment, may diſcern a 
difficulty, that may perhaps ſome what perplex him, and ſeems to overthrow our ex- 
plication of the phænomenon. For he may object, that if the compreſſed air in the 
ſhorter leg had a ſpring equipollent ts the weight of the mercury in the longer leg, it 
appears not, why the mercury ſhould not be ſucked up in this inſtrument, as well as: 
in the free air; ſince, according to me, the preſſure of the included air upon the ſub= 
Pcent mercury mult be equivalent to the weight of the atmoſphere, and yet experience: 
_ — | ſhews,, 

7 0 


zuous mercury ſtood as low as we 
the ſpace it had laſt by the pre- 
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ſhews, that the weight of the atmoſphere will, upon ſuction, raiſe 


_ tionably. weakened; ſo that it need be no wonder, that the mercury was not ſucked 


air was, brought to an equipollency. with the-undiminiſhed, and indeed ſomewhat en- 


enabled to imꝑel up the mercury, until the lately mentioned equilibrium or equipollency 
was attained, Ang I muſt here take, notice, that, as the quickſilver was raiſed, by ſuc- 


when mercury is ſucked up in the free air, it is ſeldom raiſed to half that length; 


of th Gauen 


| quicklilyer to the 


- To elear this difficulty, and-ſhew, that, though it be conſiderable, it is not at all 
inſuperable, be pleaſed: to conſider. with me, that I make indeed the ſpring of the 
compreſſed air to be equipollent to the weight of the compreſſing mercury, and L haye 
a, manifeſt. reaſon to do it; becauſe, if the ſpring of the air were not equipollent to 
that weight, the mercury muſt neceſſatily compreſs the air farther, which it is granted 
4. fat not to do. But then I conſidar, that in our caſe there onght to be a great deal 


height of ſeveral inches. 8 


w4 


of. difference; between the operation of the ſpring- of the incladed air and the weight of 

e a | ight of the . res. 
that impels. up. mercury and other liquors, when the ſuction is made in the open air, 
contigues ſtill the ſame ; but the force or preſſure. of the included air is equal to the 
counterpreſſure of. the mercury, no longer than the firſt moment of the ſuction; after 
which, the force of the ĩmpriſoned air ibill decreaſes more and more, ſince this com- 
ꝑteſſed air, being further and further expanded, muſt needs have its ſpring propor- 


up any more than we have related; for there was nothing to make it aſcend to a grea- 
ter height, than that, at which. the debilitated ſpring of the (included but) expanded 


weight. of the mercurial cylinder in the longer leg, and the preſſure of the 
erial cylinder in the ſame leg, leſſened by the action of him, that ſucked; For where- 
Ss, when the orificę of this leg ſtood open, the mercury was preſſed on by a cylinder 
4 atmoſpherical- air, equivalent to about thirty inches of quickſilver; by the 
mouth and action of him that ſucked, the tube was freed from the external air, and 
by the dilatation, of his thorax, the neighbouring air, that had a free paſſage through 
his wind- pipe to it, was. propartionably. expanded, and had its W and preſſure 


weakened : by which means, the compreſſed air in the ſhorter leg of the ſyphon was 


tion but a little way, ſo the cylinder, that was raiſed, was a very long one ; whereas, 


though, as I noted before, the impellent cauſe, which is the weight of the atmoſphere, 
continued ſtill the ſame, whereas in our ſyphon, when the mercury was ſucked up but 
an inch, the compreſſed air, poſſeſſing double the ſpace it did before, had by this ex- 
panſion already loſt a very conſiderable part of its former ſpring and preſſure. _ 
1 ſhould here. conclude. this diſcourſe, but that I remember a phænomenon of our 
pneumatick engine, which to divers. learned men, eſpecially Ariſtotelians, ſeemed. ſo 
much to argue, that ſuction is made either by a fuga vacui, or ſome internal prin- 
ciple, that divers years ago I thought fit to ſet dawn another account of it, and late - 
ly meeting with that account among other papers, I ſhall ſubjoin it juſt as J found it, 
by way of appendix to the foregoing Tract. F io 23 
Among the more familiar phænomena of the Machina Boyliana, as they now call 
it, none leaves ſo much ſcruple in the minds of ſome forts of men, as this, that when 


one's finger is laid cloſe upon the orifice of the little pipe, by which the air is wont 

to pals from the receiver into the exhauſted cylinder, the pulp of the finger is made 

to enter a good way into the cavity of the pipe, which doth not happen without a 

conſiderable ſenſe of pain in the lower part of the finger. For moſt of thoſe, that 

are ſtrangers to hydroſtaticks, eſpecially -if they be prepoſſeſſed with the opinions, ge- 

nerally received, both in the Peripatetick and other ſchools, perſyade themſelves, that 
2 | St: 


ther 


- of Attraction YH Suction, _ 
they feel the newly mentioned and painful protuberance of che pulp of tlie finger, to 
potted, not by preſſure, as we would have it, but diſtinctly by attraction. F 

To this we are wont to anſwer, that common air being a body not devoid of weight, 


the phænomenon is clearly explicable by the preſſure of it: for, when the finger is firſt 


laid upon the orifice of the pipe, no pain nor ſwelling is produced, becauſe the air, 
which is in the pipe, preſſes as well againſt that part of the finger, which covereth the 
orifice, as the ambient air doth-againſt the other parts of the ſame finger. But when 
by pumping, the air in the Pipe, or the moſt part of it, is made to pals out of the 
pipe into the exhaulted cylinder, then there is hothing left in the pipe, vhoſe preſſure 
can any thing near countetvail the undiminiſhed preſſure of the external air on the 
other parts of the finger; and conſtquently, that air thruſts the moſt yielding and 
fleſhy part of the finger, which is the pulp, into that place, whiere its preſſure is un- 
reſiſted, that is, into the cavity of the pipe, where This forcible intruſton cauſeth a 
pain in thoſe tender parts of the finger. Ip EE fant dy 5 
To. give ſome viſible illuſtration of what we have been faying, as well as for other 
pur . 1 thought on the following experiment. 3 . 
| 8 took a glaſs pipe of a convenient length, and open at both ends, whoſe cavity 
was near about an inch in diameter, (ſuch a determinate breadth being convenient, 
though not neceſſary:) to one of the ends of this pipe we cauſed to be firmly tied on 
a a piece of very fine bladder, that had been rufffed and oiled, to fnake it both very 


limber and unapt to admit water; and care was taken, that the piece of bladder be 


on ſhould be large enough, 'not-bnly to cover the orifice, but to hang Iboſe ſotriewhar: 
Tuns done, we put the covered end of the pipe into a glaſs body, or cucufbit, pur- 
poſely made more than erdinarily tall, and the pipe being Reld in fuch mariner, as that 
the end of it reached almoſt, but not quite, to the Bottom of the glaſs body, we 
cauſed: water to be poured, both into this veſſel, and into the pipe (at its upper orifice,. 


which was left open), that the water might aſeend equally enough, both without and 


143 


within the pipe. And when the glak body was full of Water, and the fame liquor was. 


level to it, or a little highe 


wards, as the eternal water in the large glafs endeavoured to prefs it inwards and 
upwards. 1 „ 38> 83 | | 
of this being done, e cauſed part of the water in che pipe to: be taten out of it, 
(which may be done either by putting in and drawing out a piece of ſpunge or of 
linnen, or more expeditiouſly by fucking up part of the water with a ſmaller pipe to be 
immediately after laid aſide;) upon which removal of part of the internal water, that, 
which. remained in the pipe, being no longer able, by reaſon of its want of weight, to 


preſs againſt the inſide of the bladder near as forcibly as it did before, the external 


water, whoſe weight was not leſſened, preſſed the ſides and bottom of the bladder, 
whereto it was contiguous into the cavity of the pipe, and thruſted it up therein ſo- 
ſtrongly, that the diſtended. bladder made a kind of either thimble or hemiſphere with- 
in the pipe. So that here we have a protuberance, like that above- mentioned of the 
finger, effected by pulſion, not attraction; and in a caſe; where there can be no juſt. 
pretence of having recourſe to nature's. abhorrence of a vacuum, ſince the upper ori- 
fice of the pipe being left wide open, the air may pals in and out without reſiſtance. 
Tus like ſwelling of the bladder in the pipe we could procure without taking out: 
any of the internal liquor, by thruſting the pipe deeper into the water; for then the 
external: liquor having, by. reaſon. of its increaſe of. depth, a greater preſſure on the 


outſide: 


r within the pipe, the bladder at the lower 'orifice Was kept: 
plump, becauſe the water within the pipe-did, by its weight, pteſs 45 forcibly down- 
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outſide of the bladder, than the internal liquor had on the inſide of i it, the bladder | 
muſt yield to the ſtronger preſſure, and conſequently be impelled up. 

Ir the bladder lying looſe at the lower end of the pipe, the upper end were carefully 
cloſed with one's Fw that the upper air might not get out, until the experimentor 
thought fit, and if the thus cloſed pipe were thruſt almoſt to the bottom of the water, 
the bladder would not be protuberant inwards, as formerly; | becauſe the included air, 
by virtue of its ſpring, reſiſted from within the preſſure of the external water againf 


ww 


: outſide of the bladder: but if the thumb, that ſtopped the pipe's upper orifice, 
were removed, the formerly compreſſed air having liberty to expand itſelf, and its 
elaſticity being weakened thereby, the external water would with ſuddenneſs and noiſe. 


enough, not 7 be unpleaſant to the ſpectators, drive up the bladder i into the "YE of 


the pipe, and keep it there very. protuberant. 

To obviate an objection, that I foreſaw might be brought i in by denden not well 
verſed in iydroftatics, 1 cauſed the pipe fore-mentioned, or ſuch another, to be fo 
bent near the lower end, as that the orifice of it ſtood quite on one fide, and the parts 
of the pipe made an angle as near to a right one, as he, that blew it, could bring it 
to. This lower orifice being fitted with a bladder and the pipe, with its contained li - 
quor, being thruſt under water after the former manner, the lateral preſſure of the 
water forced the bladder into the ſhort and horizontal leg, and made 1 it Protuberate 
there, as it had done when the pipe was ſtraight. 


LASTLY, that 'the experiment might appear 2 ho" be confined to one e liquor; i in- 


Head of water, we put into the unbent pipe, as much red wine (whoſe colour would 


make it conſpicuous) as was requiſite to keep the bladder ſomewhat ſwelling outwards, 
when it was ſomewhat: near the bottom of the water; and then it was manifeſt, that, 


according as we had foreſeen, the ſuperficies of the red liquor in the pipe was a good 


deal higher than that of the external water, and if the depth of both liquors were pro- 
portionably leſſened, the difference of height betwixt the two. ſurfaces would indeed, 


as it ought to happen, decreaſe, but ſtill the furface of the wine would be the higher 


of the two, becauſe, being lighter in ſpecie than the common water, the æquilibrium 
between the preſſures of the two liquors upon the bladder would not be maintained, 
unleſs a greater height of wine compenſated its defect of ſpecifick gravity. And if 


the pipe was thruſt deeper into the water, then the bladder would- be made protuberant 


inwards, as when the pipe had water in it. By which it appears, that theſe phæ- 
nomena, without recourſe to attraction, mey be exp] icated ed by the lows of the 


— of liquors, | 
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NEW EXPERIMENTS 
i 


PRESERVATION of BOD IES in Va cuo BoVLIANo. 


PEE FACE. 

"Y willingneſs to make the bulk. of the papers about the hidden qualities of 
the air leſs inconſiderable, by things, that were of affinity. to the ſubject. 
indueing me to tumble over ſome of my adverſaria, I met among them 
with divers looſe notes, or ſhort memorials of ſome experiments I made ſeveral years 
ago (and ſome of a freſher date) about the preſervation of bodies by excluding the air. 


Wherefore IL was eaſily perſuaded to ſubjoin theſe to the additional experiments laft re- | 


cited. For it. ſeems. not yet clear, by what manifeſt quality the extlufion of the air 
ſnould ſo much. contribute to keep from putrefaction variety of bodies, that are uſu- 
ally found very much diſpoſed to it. And therefore, till the cauſe of this preſer vation 
be further penetrated, it may not be altogether impertinent to mention ſome experi- 
ments relating to it. And though theſe be only ſuch, as come now to hand, and were 
moſt of them ſet down rather as notes than relations; yet being faithfully regiſtered, 
and moſt of them having been made in Vacuo Boyliano (as they call it) they will pro- 
bably be new, and ſo perhaps not altogether uſeleſs to naturaliſts, who may vary 
them, and requite me for them, by trying the ſame experiments, I made by the re- 
moval of the air, by the bare excluſion of adventitious air. For ſometimes th 
haſte L did not, and ſometimes for want of conveniency: could not try, whether the 
ſame phænomena would appear, if the ſame bodies were ſhut up with air in them, 
provided. they were diligently kept from all commerce with the air about them. 


EXPERIMENT I. 


A pic of roaſted rabbet, being exactly cloſed up in an exhauſted receiver the 
ſixth of November, was two months, and ſome: few days after taken out, without ap- 


pearing to be corrupted, or ſenſibly altered in colour, taſte, or ſmell. 


3 „ „ RATE Nr WB - 5 

A SMALL glaſs- receiver, being half filled with pieces of white-bread, (part cruſt 
and part crumb) was exhauſted, and ſecured the eleventh of March: the receiver be- 
ing opened the firſt of April, part of the bread was ſhaken out, and appeared not to 


have been conſiderably, if at all ſenſibly, impaired in that time, ſave, that the out- 


ſide of ſome pieces of crumb ſeemed to be a little, and but a little, leſs ſoft and 
white than before. There appeared no drops, or the leaſt dew on the inſide of the 
glaſs. The remaining bread was again ſecured ſoon after. 

Tux eighteenth of April, the bread was taken out again, and taſted much as it did 
che laſt time, the cruſt being alſo ſoft, and no drops of water appearing on the inſide 


of the glaſs, 


EXPERIMEN T III. 
Tais day (being the ninth of March) T opened a ſmall exhauſted and ſecured re- 


teiver, wherein, about the ninth of December, that is, about three mouths ago, we 
r NO * had 


rough 
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NEW ̃ EXPERIMENT Ss, e. 4 
had included ſome milk : upon opening an acceſs to the air, we found the milk well 
coloured, and turned partly into a kind of whey, and partly into a kind of ſoft curd, 
The taſte was not offenſive, only a little ſouriſn like whey, and the ſmell was not at 
all ſtinking, but ſomewhat like that of ſouriſh milk. | | 

EXPERIMENT I: fe roam 
Tre violet-leaves, that were put up, and freed and ſecured from air the fifth of 
March, being this day opened, (April the ſeventh) appeared not to have changed their 
ſhape, or colour, or conſiſtence: for, as for their odour, it could not be well judged 
of, becauſe he that included them had, for his own eaſe, contrary to my expreſs di- 
rection, cruſhed many of them together in thruſting them down; and by ſuch a vio- 


lation of their texture, it is natural for violets to loſe their fragrancy, and acquire an. 


earthly ſmell. ee” 1 
EXPERIMENT v. |, 
Havins carefully placed ſome violets in an exhauſted receiver, of a convenient ſize 


and bigneſs, and ſecured it from immediate commerce with the external air; the ſe- 


venth month after we looked upon them again, and found they were not putriſied, 
or reſolved into any mucilaginous ſubſtance, but kept their ſnape entire, ſome of them 


retaining their colour, but more of them having ſo loſt it, as to look like white 


violets. 8 2 
EXPERIMENT VI. PE 

 Novewsex the fifth, we conveyed into a convenient ſhaped receiver ſome ounres of 

ſheep's-blood, taken from an animal, that bad been killed that afternoon. And after 


the exhauſtion of the air, during which ſtore of bubbles were generated in the liquor, 


that made it ſwell notably, the included blood was kept in a place, (whoſe warmth we 
judged equal to that of a digeſtive furnace) for twenty days; for one or two of the 
firſt of which, the blood ſeem to continue fluid, and of a florid: colour, which after- 
wards degenerated into one, that tended more to blackneſs. On the twenty-fifth of 
November, we came to let in the external air, and found it to ruſh into the receiver, 
and the glaſs containing the blood, being held in a. lightſome place, the moſt part of 
the bottom of it ſeemed to be thinly overlaid. with a coagulated ſubſtance, of a higher 


colour than that, which ſwam above it, which yet, though it appeared dark, and al- 
moſt blackiſh in the glaſs, whilſt it was looked on in the bulk, yet, if it was ſhook,. 


thoſe parts of it, that fell down along the inſide of the glaſs, appeared of a deep, 
but fair colour. But whilſt the blood continued in the glaſs,. it was ſuppoſed not to 
ſtink, ſince, even when it was poured. out, though its ſmell ſeemed to me (whoſe or- 
gans of ſmelling are tender) to have I know. not what, that was offenſive, yet to: 
others it ſeemed to ſmell but as the blood of a newly. killed dog. 


; | EXPERTMENT VI. | 

Some cream being put up and ſecured the ſeventeenth. of March; in an exhauſted 
receiver, did this day appear to be more thick, and almoſt butter-like at the top (whoſe 
ſuperficies ſeemed rugged) than otherwiſe; and afterwards: by being well ſhaken toge- 
ther in the not inconveniently ſhaped glaſs, was eaſily enough reduced to butter, whoſe. 
butter-milk, by the judgment of thoſe, who were more uſed to deal in it than I, ap- 
peared not differing from ordinary butter-milk. And I found it had, like that, a- 
grateful ſourneſs. The butter was judged to be a little ſourer than ordinary, but was 
not, as they ſpeak, made. 


1 | | —  _. 


Nx EXPERIMENTS, Se. 


Ir the entry of this experiment, blanks were left for the years ; but the tenor of 


the words, and deſign of the experiment, and other circumſtances, alſure — chat 
the cream continued a year in the veſſel.] 


E XP E RIM M E N T VIII. 


5. BRUARY the eighteenth, we looked again upon three vials, that had been ex- 
hauſted and ſecured the fifteenth of September laſt; the one of theſe had in it ſome 
| flices of roaſted beef, and the other ſome ſhivers of white bread, and the laſt ſome thin 

pieces of cheeſe all which ſeemed to be free from putrefaction, and looked much as 
they did, when chey were firſt put up: wherefore we thought not fit to let the air into 
the receivers but left them as they were, to lengthen the : deſigned trial, 


EXPERIMENT IX. 


FeprvARY the ech, there was a fourth vial, wherein, about ſix months be- 
fore, viz. Auguſt the twelfth, had been incloſed and ſecured ſome July flowers and a 
roſe; and yet theſe being kept i in the fame place with the reſt, though they ſeemed a 


little moiſt, retained their and colour, eſpecially the — which looked freſh 
enough to ſeem to have been gathered but lately. 


* 


N. B. Tnar we obſerved not in any of theſe four receivers any great drops, or ſo 


much as dew in the upper parts, viz. . thoſe, that were ſituated above the included 
matter. | 


EXPERIMENT x. 


Jens the fourth, we left ſome ſtrawberries in an exhauſted receiver, and coming to 
look upon them after the beginning of November, we found them to be diſcoloured, 


but not altered in ſhape, nor afford 
wherefore we © thou ght fit to leave them ſtil] in the receiver for further trial. 


EXPERIMENT XI. 


Mav the ſecond, 4669, a piece of roaſted beef, ſecured September the dhe ap- 
peared to be not at all altered : as did likewiſe a piece of cheeſe ſecured in another re- 


*% 


ceiver ; and ſome pieces of a F rench roſe the ſame day (September the fifteenth) ſecured 


in a third. 
N. B. Tur flowers ſealed up Auguſt the twelfth, 1668, being this day looked upon, 


half. 


EXPERIMENT XII. 


Turk was taken beer of eight ſhillings a barrel, of a year old, near a pint of 
which, June the ſeventeenth, was put into a convenient ſhaped glaſs, and it was after- 


wards exhauſted and ſecured from the air; the moſt part of the month of Auguſt pro- 


ved extraordinarily hot. Towards the latter end, there was, at ſeveral times, great 
thunder, which made the beer in our cellar, and in moſt of thoſe of the neighbour- 


hood, turn ſour. The firſt of September the beer was — but did not em to 
have degenerated | into any ſourneſs. 


EXPERIMENT XIII. 


Bx in deſirous to try, whether the thunder would have ſuch effect upon ale, EPO 
ſtopped in glaſs veſſels, as it often has on that liquor in the ordinary wooden caſks, I 
cauſed ſome ale, moderately ſtrong, to be 2 into a conveniently es receiver; and 

8 WP 
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ing any ſign of corruption, by being at all mouldy ; 2 


appeared freſh, and W did ſo, after having been kept — months and an 


having | 
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NEW ExXPERIMENTSsS, e. ; 


had included ſome milk: upon opening an acceſs to the air, we found the milk well 
coloured, and turned partly-into a kind of whey, and partly into a kind of ſoft curd, 
The taſte was not offenſive, only a little ſouriſh like whey, and the ſmell was not at 
all ſtinking, but ſomewhat like that of ſouriſh milk. | | 


EXPEKIMSST 1: © vali. 

Tus violet-leaves, that were put up, and freed and ſecured from air the fifth of 
Aarcb, being this day opened, (April the ſeventh) appeared not to have changed their 
ſhape, or colour, or conſiſtence: for, as for their odour, it could not be well judged 
of, becauſe he that included them had, for his own eaſe, contrary to my expreſs di- 
rection, cruſhed many of them together in thruſting them down; and by ſuch a vio- 
lation of their texture, it is natural for violets to loſe their fragrancy, and acquire an. 
earthly ſmell. | * oh 1 A 
3 EXPERIMENT: -F;: ” 
Havins carefully placed ſome violets in an exhauſted receiver, of a convenient ſize 


and bigneſs, and ſecured it from immediate commerce with the external air; the ſe- 


venth month after we looked upon them again, and found they were not putrified, 
or reſolved into any mucilaginous ſubſtance, but kept their ſhape entire, ſome of them 
retaining their colour, but more of them having ſo loſt it, as to look like white 
VIS. 2 1 C F 
EXPERIMENT VI. 3 
NovemBEx the fifth, we conveyed into a convenient ſhaped receiver ſome ounres of 


| ſheep's-blood, taken from an animal, that had been killed that afternoon. And after 


the exhauſtion of the air, during which ſtore of bubbles were generated in the liquor, 


that made it ſwell notably, the included blood was kept in a place, (whoſe warmth we 


judged equal to that of a digeſtive furnace) for twenty days; for one or two of the 
firſt of which, the blood ſeem to continue fluid, and of a florid: colour, which after- 
wards degenerated into one, that tended more to- blackneſs. On the twenty-fifth of: 
November, we came to let in the external air, and found it to ruſh into the receiver, 
and the glaſs containing the blood, being held in a. lightſome place, the moſt part of 


—= bottom of it ſeemed to be thinly overlaid with a coagulated ſubſtance, of a higher 
/ colour than that, which ſwam above it, which yet, though it appeared dark, and al- 
moſt blackiſh in the glaſs, whilſt it was looked on in the bulk, yet, if it was ſhook, 


thoſe parts of it, that fell down along the inſide of the glaſs, appeared of a deep, 
but fair colour. But whilſt the blood continued in the glaſs,. it was ſuppoſed not to- 


ſtink, ſince, even when it was poured. out, though its ſmell ſeemed to me (whoſe or- 


gans of ſmelling are tender) to have I know. not what, that was offenſive, yet to: 
others it ſeemed to ſmell but as the blood. of a newly. killed dog. 


nr EXPERTMEN T VII. „ 

Some cream being put up and ſecured the ſeventeenth. of March, in an exhauſted 
receiver, did this day appear to be more thick, and almoſt butter - like at the top (whoſe 
ſuperficies ſeemed rugged) than otherwiſe; and afterwards: by being well ſhaken toge- 
ther in the not inconveniently ſhaped glaſs, was eaſily. enough reduced to butter, whoſe. 
butter-milk, by the judgment of thoſe, who were more uſed to deal in it than I, ap- 
peared not differing from ordinary butter-milk. And I found it had, like that, a 
grateful ſourneſs. The butter was judged to be a little ſourer than ordinary, but was 

not, as they ſpeak, made. 0 
. Ils 


Ns w Ex TRAIN N s, Se. 


[Is the entry of this experiment, blanks were left for the years ;. but the tenor of 


the words, and deſign of the experiment, and other circumſtances, alſure — chat 
the cream continued a year in the veſſel.] 


EX PE RIM M E N I VII.. 


Fg BRUARY theeighteenth, we looked again upon three vials, that bad been ex- 
hauſted and ſecured the fifteenth of September laſt; the one of theſe had in it ſome 
ſlices of roaſted beef, and the other ſome ſhivers of white bread, and the laft ſome thin 
pieces of cheeſe all which ſeemed to be free from putrefaction, and looked much as 
they did, when they were firſt put up: wherefore we thought not fit to let the air into 
the receiver, but left them as they were, to lengthen the deſigned trial. 


EXPERIMENT IX 
FEBRUARY the cahtomth, there was a fourth vial, wherein, about ſix months be- 
fore, viz. Auguſt the twelfth, had been incloſed and ſecured ſome July flowers and a 


roſe; and yet theſe being kept i in the fame place with the reſt, though they ſeemed a 


little moiſt, retained their and colour, eſpecially the roſe, which looked freſh 
enough to ſeem to have been gathered but lately. . 


N. B. THAT we obſerved not in any of theſe four receivers any great drops, or o 


much as dew in the upper parts, viz. , thoſe, that were ſituated above the included 
matter. 


EXPERIMENT. . 


Jul the fourth, we left ſome ſtrawberries in an exhauſted 1 receiver, and coming to 


look upon them after the beginning of November, we found them to be 2 


but not altered in ſhape, nor affording any ſign of corruption, by being at all — = 


wherefore we . fit to leave them ſtill in the receiver for further trial. 


EXPERIMENT XI. 


— 


Mar the ſecond, 4669, a piece of roaſted beef, ſecured September the ficenth, ap- 


peared to be not at all altered: as did likewiſe a piece of cheeſe ſecured in another re- 
ceiver ; and ſome pieces of a F rench roſe the ſame day ( September the fifteenth) ſecured 
in a third. 
N. B. Tat flowers ſealed up Auguſt the twelfth, 1668, being this day looked upon, 


hi freſh, and W did ſo, after having been kept _ months and an 
hal ve 


EXPERIMENT XII. 


Tarzan was taken beer of eight ſhillings a barrel, of a year old, near a pint of 
which, June the ſeventeenth, was put into a convenient ſhaped glaſs, and it was after- 
wards exhauſted and Scowd from the air ; the moſt part of the month of Aug uſt pro- 
ved extraordinarily hot. Towards the latter end, there was, at ſeveral times, great 
thunder, which made the beer in our cellar, and in moſt of thoſe of the neighbour- 


hood, turn ſour. The firſt of September the beer was ms but did not ſeem 00 


have degenerated | into any ſourneſs. 


EXPERIMENT: XIII. 


Br deſirous to try, whether the thunder would have ſuch effect upon ale, exactly 
ſtopped in glaſs veſſels, as it often has on that liquor in the ordinary wooden caſks, I 
cauſed ſome ale, moderately ſtrong, to be = into a conveniently ſhaped receiver; and 

| 2 


having 
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Nzw ExrERNINME NTS, (Or, 
having exhauſted the air, and ſecured a glaſs vellel, it was put into u quiet, but not 
ccol, place: laſt week, which was about ſix weeks after the liquor had deen incloſed, 
there happening Tome very loud thunder, and our beer, though the cuſk was Kept in a 
good cellar, being generally noted to have been turned ſour after this thunder; I ſtaid 
yet a day or two longer, chat the operation upon our included liquor might be the 
more certain and manifeft ; and then, permitting an acceſs to the outward air, we took 
out the ale, and found it to be good drink, and not at allfoured. Ws 
 ComPaRE this with the wiſh made in the Eſſay of the great efficacy of eflluviums, 
chap. V. that ſuch an experiment ſhould be tried. | 5 


5 EXPERIMENT MV. 8 ; 
SepTEMBER the twenty-firſt, 1670, ſome blackberries, included in an exhauſted 
receiver, were opened Junt the twentieth, 1673, and were fonnd free from all mouldi- 
neſs and ill-ſcent ; only there was found ſome liquor, that was feur, which being taken 
out, the berries were ſecured again. V „5 
[Ar the fame time, was another parcel of the fame berries exactiy eloſed up in a 
receiver, whence the air was not pumped, to try what difference in the event would 
appear by this variation. But, coming in Q&#aber the eleventh, 1673, to Jook upon 
the glaſs, we found it cracked, and the fruit all covered -over with a thick :mould. 
Nor was this the only veſſel, wherein trials, made to preſerve fruits, without any en- 
hauſtion of the air, miſcarried.] . 5 9 
OcrokkEx the eleventh, 1674, the ſame berries, being looked upon, appeared to 
have their colour altered, and much leſs black than before; but did not appear putre- 
hed by either loſs of ſhape, or by any ftinking ſmell, nor was the leaſt mouldineſs ob- 
| ſerved to be on them, though they had been kept in the ſame receiver above four 
; Trar frufus borerii, eſpecially ſo tender and juicy ones, fhould, without any ad- 
ditament, be preſerved from putrefaction ſo many times longer than otherwiſe. they 
would have laſted; as it is more than would be expected, ſo it may give hopes, that 
both odd and uſeful things of this kind, may be this way performed. 


17 TE 
Tur foregoing experiments, as the memorials themſelves declare, were all of them 
made in vacuo Boylians, nor did I intend to ſet down any other: but meeting, among 
thole memorials, with a ſhort account of a couple of trials made without the help ob 
our pneumatic engine, I was induced to annex them, becauſe many may make the- 
like, that will not be able te make ſuch as have been hitherto recited. And theſe two- 
requiring no peculiarly ſhaped veſſels, it it thought, it may prove of fome oecono- 
mical, as well as phyſical uſe; if it be ſhewn by experience, that liquors hermetically: 
ſealed the ordinary way in common bok-heads, may be kept from ſouring very much 

beyond their uſual time of laſting. fi 8 „ 
Jun the fourteenth, we put a convenient quantity of good ale into a bolt- head, 
and ſealed it up hermetically; the next year, on the fifth of Fuly, we broke off the 
ſeal, and found the liquor very good, and without any ſenſible ſourneſs. The next 
day it was ſealed up again, and ſet by for thirteen months, at which time the neck of 
the glaſs being broken, the ale was found pretty four, and therefore the trial was pro- 
ſecuted no farther : ſo that, though this hquor would not by this way of preſervation 
be kept from ſouring fo long as the wine, to be mentioned in the following experiment, 
yet even a ſmall quantity of it was preſerved good at the leaſt above a year, which. is 
very much longer than ale is wont to keep from ſonring. — a a 
3 uns 


Account of the He1montian LavDinuUdm 

Jon the fourteenth, 1670, in a large bolt-head was hermetically ſealed up about a 
pint, by gueſs, of French claret wine, which, when ve came to look upon, July the 
fifth, 1671, appeared very clear and high coloured and had depoſited ſtore of feces 

at the bottom of the glaſs, but faſtened no tartar, that we could perceive to the ſides. 

Upon the breaking of the ſealed end of the glaſs, the byſtanders thought, that there 
was an eruption of included air or ſteams, and, above the ſurface of the wine, there 
appeared, to a pretty height, a certain white fmoke almoſt like a miſt, and then gra- 
dually vaniſhed ; the wine continued 


ö | well-rafted, and was a little rough upon the ton- 
gue, but not at all ſour, 4 ä 


Tux bolt- head was ſealed up again July the fixth, 1671, and ſo ſet by till Auguft 
the fifth, 1692, at which time it was opened again, and then the wine did till taſte 
very well. - | | 

| Tom the twenty-ſixth, 1673, the bolt-head, with the ſame claret wine, was opened, 
and was found very good, and was ſealed up again. . 

Ocrosx the eleventh, 1674, the ſame claret wine was opened again, and appeared 
of a good colour, not ſour, but ſeemed ſome what leſs ſpirituous than other good claret 
wine, perhaps becauſe of the cold weather. Ty 8 5 

Tris, and the foregoing trial about the preſervation of ale, were made in Mr. Olden- 
$urg*s houſe; and preſencte. W e 
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An Account of the Two Sorts of the Hz.yonTian Lavpanu,. 
- together with the Way of the Noble Baron F. M. Van Hel- 
#107t, (Son to the famous Johannes Baptiſta ) of Preparing his 


LAUDANUM. 


SOPHICAL TRANSACTIONS 


Firſt publiſhed in the Pul LO | „No. ovii. p. 147, for 
| 3 October 26, 1674. 5 e 0 


As for the Helmontian Laudanum, you may uſe your own liberty in ſuſpecting, 
the receipts, that go about of it. For the name itſelf ſeems ambiguous to me, 
who am well informed, that there are two ſorts of the Helmontian Laudanum ; the 
one uſed by. the elder Helmont, the other by his fon; The former was as a great ſe- 
cret communicated to me by an expert chemiſt, ſent by a German prince to compli- 
ment FZobaunes Baptiſts Van Helmont, ſome of whoſe manuſcripts (one of which peri- 
thed in the fire of London,) he procured, together with a way of making his Laudanum, . 
which, having received from him fourteen or fifteen years ago, I carefully prepared, 
and thought my labour ſo well recompenſed by the extraordinary operations it had, 
not ſo much in my hands, as thoſe of learned phyſicians and others, to whom I pre- 
ſented portions of it, that I ſhould have thought the chemiſt a benefactor to phyſic, 
if he would have made publick, or permitted me to publiſh the way of making ſo 
ſucceſsful a medicine. And though the acceſs to my laboratory was ſo free to ingenious 


men, who knew ſuch a medicine to be preparing there, that ſome of them might eaſily. 


ſuppoſe themſelves maſters of the ſeeret 3 yet my juſtice to the communicator, who 
made a great and deſerved benefit of the laudanum, made me take that care to conceal: 
ſome circumſtances, that men may eaſily be much more confident than ſure, that 


they 
have 


150 


have the right way of making the medicine. Which becauſe I durſt not commu- 


baron Van Helmont, ſon to the famous Fobannes Baptiſta, I obtained from him, by word 


progreſs was often watched in my abſence by a very learned and induſtrious London 


more than I could expect from ſo wary and judicious a man. This medicine being 


before the ſeaſon of the quinces were ſo far advanced. And J ſhall the more hope it 


it ſo, as either to make it up into a maſs of pills (in which form I have cauſed it to be 


— 


Account of the HELMONTIAN LAUDANUM. 
nicate, meeting two years ago with that obliging and very ingenious perſon, F. M. 


of mouth, ſome directions about the laudanum he uſcs, which though he confeſſed, 
and I ſoon perceived to be differing from his father's, yet he ſeemed to think it not in- 
ferior and more patable. But he having, for a certain reaſon, imparted to me his pro- 
ceſs only by word of mouth; left ir ſhould flip out of my memory, I ſoon after com- 
mitted it to writing, as the particulars I gathered from his writing occurred to me; 
and at the next ſeaſon cauſed the medicine to be prepared in my laboratory, where the 


doctor, who having, at my requeſt, made many trials with it, and in ſome caſes, 
where other laudanums had been found unavailable, both uſes it, and commends it, 


ſomewhat more cheap and eaſy to be made than the elder Helmont's, the experience of 
its efficacy made me deſire of the younger a permiſſion to communicate it for the pub- 
lick good, and to prevent thoſe ſpurious receipts, that go about of the Helmontian 
Jaudanum : which requeſt of mine being almoſt as ſoon granted as made, I think my- 
ſelf bound both to his own readineſs, to oblige the publick, and to acquaint them 
with his way of making ſo a conſiderable medicine, as J practiſed it; though if I had 
received his directions in writing, they might have been more full and methodical. 
But though I perceived, that he ſometimes a little varies his preparations z yet that 
-Jaudanum proving very ſucceſsful, that was made according to the annexed paper, I 
think it will not be amiſs to keep to that : which I wiſh could have been publiſhed, 


may come abroad before it be quite too late, if you pleaſe to afford it room in the pa- 
pers, wherewith I am informed you intend this week to gratify the curious? 


' Laudanum Helmontii Junioris. 


E AK E of opium a quarter of a pound, and of the juice of quinces four pound 
. at leaſt **; the opium being cut into very thin ſlices, and then as it were minced, 
to reduce it into ſmaller parts, is to be put into, and well mixed with, the liquor, 
(firſt made lukewarm) and fermented with a moderate heat for eight or ten days, ra- 
ther more than leſs; then filter“ it, and having infuſed in it of cinnamon, nutmeg and 
cloves, of each an ounce ſj, let them ſtand three or four days more; if it be a full 
week, it may be ſo much the better; then filter & the liquor once more, having let it 
boil a whalm or two after the ſpices have been put in: this being done evaporate away 
the ſuperfluous water to the conſiſtence of an extract, or to what conſiſtence you pleaſe. 
_ LasTLy, incorporate very well with it two, or at moſt three ounces of the beſt 
ſaffron reduced to fine F powder, 5 55 e 
AccorDiNG to the conſiſtence you deſire to have your medicine of, you may order 


given, ) or keep it in a liquid form; but in this later caſe the evaporation muſt have 
been made more ſparingly, that after the putting. in of the 4 ſaffron it may not grow 
too thick. In this form the doſe may be from five or fix drops to ten or fewer, accord- 
ing to circumſtances ; and of the pills a ſomewhat leſs quantity is required. | 


(For near five pound would perhaps do better.) ® (Which eireumſtanee the author often omits, though I do not.) 
«| (The author ſometimes uſes half an ounce more of each ſpice.) 5. Or ſtrain it well through a canvaſs-bag. + (Some- 


times — TI of the powder makes uſe of as much extract as can be obtained from that quantity of ſaffron, x (or 
its extract. | EY | A 10 


Some 


Some CONSIDERATIONS 
ku 120% ABOUT THE 
RECONCILEABLENESS of REASON and RELIGION.. 
| By 7. E. a L AT- MAN. | 


To which is annexed by the PUBLISHER, 
A DISCOURSE. of Mr. BOYLE, 
ER ABOUT THE LF 
POSSIBILITY of te RESURRECTION: 


— 


* 


th ub. 


The P ubliſher r the Reader: 


IHESE conſiderations about religion and reaſon, delivered by a perſon of an 
excellent genius and ability to conſider. the nature of the things he is wont to 
| diſcourſe upon, being fallen into my hands, nor being forbidden to publiſh- 
them; I thought the ſubject fo weighty, and the way of handling it both ſo diſcrete 
and ſolid, that I could not forbear recommending it to the preſs, being fully per- | ] 
ſuaded, the publick in general, as well as all perſons in particular, that are concerned | 

for the ſafety both of reaſon and religion, and conſequently: for their dignity as they 
are men, and their nobleneſs as they, are. Chriſtians, will find fufficient cauſe to be 
pleaſed with the publication of it. To which I have nothing to add but that, whereas 

at the beginning of the following diſcourſe there is. mention made of its being to con- 
ſiſt of two parts; one, to ſhew, that a Chriſtian need not lay aſide his reaſon ; and the 
other, that he is not commanded to do-ſo : the author thought fit to keep that paper, 


which concerned: the latter, from now accompanying the former, which ſeems the 
moſt ſeaſonable, and likelieſt to make impreſſions on that ſort of perſons, whom he 
chiefly deſigns to perſuade. | | | 
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Ie. the juſt grief, and frequent complaint of thoſe, that take to heart the concerns 

of religion, that they ſee it now more furiouſly aſſaulted and ſtudiouſſy undermined: 
than ever, not only by the vicious lives of men, but by their licentious- diſcourſes: 1 
know, there have been vices in the world, as. long as there have been men; and it is 
an obſervation as old as: Som Eccleſ; vii. 10. that men are apt to look upon their 
own times as worſe than thoſe, that preceded them. And becauſe I remember too, 
that in reciting this complaint he diſapproves it; I ſhall not diſpute, whether other 
ages have been leſs faulty than this we live in: but this | thiak I may ſay with as much 

truth as grief, that among us here in England; the times; to which our memory can 

reach, have been leſs guilty, than the preſent time is, of a ſpreading and bold profane- - 

nels. Eor though many allowed themſelves to court gold, and cups, and- miſtreſſes, 
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4] little leſs than now they do; 4 theſt were till acknowledged to be faults even hy theſe. 


ceiving a command from him to go and work in his vineyard he: anſwerect, 1 80 


greateſt of all impiety; and inſtead of cheating conſcience into ſilence, (as ſinners, not 


dubious writer, and his followers being on that account divided into ſects and parties, 


- 
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that committed them, and the precepts and the counſels of religion were neglected or 
diſobeyed, but not their authority thrown off or afftonted; men retaining yet ſuch a 
kind of reſpect for her, as the elder ſon in the parable did for his father, when, re- 


Sir,“ though he went net, Matth: xxi. 30. But now too many of the vicious do not 
only ſcandalouſly violate the laws of religion, but queſtion the truth, and deſpiſe the 

very name of it. They rather chuſe to imitate the rebels in the other parable, and 
ſay of religion what they did of their lawtul king, when they inſolently declared, 
« That they would not have him to reign over them,“ Luke xix. 14. They ſeek not 
to hide their ſins, like Adam, but think either to cover ar protect all others, by that 


impudent, are wont to do, ) by deceitful. promiſes, af repenting hereafter of their ſins, 
they endeavour to ſtifle or depoſe it, by maintaining, that repentance is a weakneſs of 
mind, and conſeience ought not to be looked: on as the vicegerent of a deity, whoſe 
very exiſtence or providence they diſpute. 5 ' 
An that, which. more treublect me, and made me moſt apprehend the ſpreading of 
this impiety, was, that it was propagated in a new. way, that made me fear, the argu- 
ments not only of vulgar. preachers, but even of learned divines themſelves, would be 
much leſs fit than formerly to give a check to its progreſs. For, till of late, the ge- 
nerality of our infidels did; either as 1 queſtion the hiſtorical part of the 
ſcriptures, and perhaps cavil at ſome of the dockrines; or, if they employed philoſo- 
phical arguments, as Pomponatius and Vaninus did, they borrowed them from Ariſtatle, 
or the Peripatetick ſchool; And againſt both theſe ſorts of adverſaries, the learneder 
champions of the Chriſtian religion, ſuch as Yives, Mornay, and Grotius, had furni- 
ſhed divines with good and proper weapons. For, the hiſtorical part of the ſcriptures, 
and eſpecially the miracles, were ſtrongly confirmable by competent teſtimonies, -and 
other moral proofs, ſufficient'in their kind. And Axiſtotle being himſelf a dark and 


which for the moſt part had nothing to alledge but his ſingle authority, it was not dif- 
ficult to anſwer the arguments drawn from the Peripatetick philoſophy 3: and, if that 

could not have been-done, it had not been difficult to reje& the doctrines themſelves as 
falſe or precarious. But our new libertines take another and ſhorter way, (though I 
hope it will not be a more proſperous one,) to undermine religion, For, not. trou- 

bling themſelves to examine the hiſtorical or doctrinal parts of Chriſtian theology, in 
ſuch a way as Jews, Pagans, Mahometans, would do; theſe deny thoſe. very principles 

of natural theology, wherein the Chriſtian, and thoſe other differing religions agree, 

and which are ſuppoſed in almoſt all religions, that pretend to. revelation, namely, the 

exiſtence and providence of a Deity, and a future ſtate (after this life is ended.) For, 

theſe libertines own themſelves to be ſo upon the account of the. Epicurean, or other 

mechanical principles of philoſophy; and, therefore, to preſs them with the authori- 

ties wont to be employed by preachers, is improper, ſince they are ſo far from paying 

any reſpect to the venerable fathers of the church, that they 1 the generality of the 

heathen philoſophers themſelves, judging no writers worthy of name, but thoſe, that, 

like Leucippus, Democritus, Epicurus, &c. explieate things by matter and local mo- 

tion; and therefore it is not to be expected, that they ſhould reverence any more the 
Peripatetick arguments of Scotus or Atuinas, than the homilies of St. Auguſtine, or St. 

Chryſoſtom; and to give Ariftotle himſelf the title of the philoſopher, were enough to 

make ſome of them conclude the aſeriber were no philoſopher. And this, by the way, 

may excuſe me for not having ons into the following papers the ſentences of _ | 

| | thers 
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thers or the moraliſts, or the authority of Ariſtotle, or any of the ſchool philoſophers, 
which I ſhould have declined to employ, though my frequent removes from place to 
place, when I was writing theſe papers, had not denied me the convenience of a library. 

THr1Nnss being at this paſs, though the title of this diſcourſe acknowledges the au- 
thor of it to be a layman; yet I ſhall not beg pardon for the enſuing papers as for an 
intrenchment upon the eccleſiaſticks. For beſides that, though I know ſome functions, 
yet I know no truths of religion, that have the peculiarity of the ſhew-bread under the 
law, Matth. xii, 4. with which it was lawful only for the prieſts to meddle; I will not 
ſo far miſtruſt the charity of churchmen, as not to ſuppoſe, that they will rather thank 
than blame any man, that being not altogether a ſtranger to this warfare, offers them 
his aſſiſtance againſt the common enemy in ſo important a quarrel, and fo great a dan- 
ger. The fathers, and other divines, being wont to compare the church militant to a 
ſhip, it will not be an improper extenſion of the compariſon, to ſay, that, when the 


veſſel is threatened with ſhipwreck, or boarded by pirates, it may be the duty, not on- 


ly of profeſſed ſeamen, but any private paſſenger, to lend his helping hand in that com- 
mon danger. And l wiſh I were as ſure, that my endeavours will prove ſucceſsful, as 
Jam, that ſuch churchmen, as I moſt eſteem, will think them neither needleſs nor un- 


ſeaſonable. Nay, perhaps my being a ſecular perſon may the better qualify me to work 


on thoſe I am to deal with, and may make my arguments, though not more folid in 


themſelves, yet more prevalent with men, that uſually (though how juſtly, let them 
conſider) have a particular pique at the clergy, and look with prejudice upon whatever 
is taught by men, whoſe intereſt is advantaged by having what they teach believed, 
And I was the more invited not to be a mere ſpectator, or a lazy deplorer of the dan- 
ger I ſaw religion in, becauſe it ſeemed not unlikely, that philoſophical infidels, as 
they would be thought, would be leſs tractable to divines, though never ſo good hu- 


maniſts and antiquaries, than to a perſon, that reaſons with them upon their own 
grounds, and diſcourſes with them in their own way, having had a ſomewhat more 


than ordinary curioſity to acquaint himſelf with the Epicurean or Carteſian principles, 
and exerciſe himſelf in that philoſophy, which is very converſant with things corporeal, 
and ſtrives to explain them by matter and motion, and ſhakes off all authority (at leaſt 


that is not infallible.) Upon ſuch conſiderations as theſe, I complied with an occaſion 


I had of folemnly aſking reaſon the queſtion, that Jeſbua once aſked the angel, that 


appeared to him in the plains of Fericho, ** Art thou for us, or for our adverſaries?” 


Foſh. v. 143 and of committing to paper thoſe thoughts, that ſhould occur to me on 


that ſubject. And this I the rather did, that I might thereby, as well contribute to 


my own ſatisfaction, as to that of my friends. For, as I think, that there is nothing, 
that belongs to this life, that ſo much delerves our ſerious care, as what will become of 
us when we are paſt it; fol think, that he, who takes a reſolution, either to embrace 
or reject ſo important a thing, as religion, without ſeriouſly examining, why he does it, 
may happen to make a good choice, but can be but a bad chooſer. And, that I 
might not exclude, by too early a method, thoſe things, that, for aught I knew, 
might hereafter be pertinent and uſeful, I threw my reflections into one book, as into 


a repoſitory, to be kept there only as a heap of differing materials, that, if they ap- 


peared worth it, they might be afterwards reviewed, and ſorted, and drawn into an 


orderly diſcourſe. But, before I began to do what I intended, a ſucceſſion of accidents 


(wherewith it would not be proper to trouble the reader,) quite diverted me to employ- 
ments of a very diſtant nature; fo that theſe papers, being thrown by, did, for di- 


vers years, lie neglected, with many others, till at length the perſon, for whoſe peruſal. 


J, in the firſt place, deſigned them, joined with ſome other intelligent friends, to urge 
me to ſend them abroad, though I was not in a condition to give them the fiaiſhing 


Vor. IV. W ſtroke, 


154 


— 


of, ſuggeſted to me; ſo that moſt. of the things will perhaps be thou 


of writing would beſt comply with what was deſigned and 


— 
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ſtrokes, or ſo much as to fill up ſeveral of the blanks, my haſte had made me leave 
to be ſupplied when I ſhould be at leiſure. And indeed, notwithſtanding the juſt averſe- 


- neſs I had from letting a piece ſo incomplete and uncorrected appear in this critical age; 


yet the hopes, they confidently gave me, that this piece, fuch as it is, might not be 
unacceptable nor uſeleſs, were not, I confeſs, altogether groundleſs... 
 NoveLrTy being a thing very acceptable in this age, and particularly to the perſons 
TI am to deal with, to whom perhaps it is none of the leaſt endearments of their errors, 
I deſpair not, that it will ſome what recommend theſe papers, to which I deſigned to 
commit not tranſcripts of what I thought they may have already met with in authors, 
but ſuch conſiderations, as a ſerious attention, and the nature of the things I treated 
ought new; and 
ſome few things coincident with what they may have elſewhere met with, may poſſibly 
appear rather to have been ſuggeſted by conſidering the ſame ſubjects, to other authors 
and to me, than to have been borrowed by me of them. But ſome few things, I con- 


feſs, lemploy, that were commonly enough employed before, and, I hope, I may, 
in that, have done religion, no diffrvice ; for having taken notice, that ſome of the 


more familiar arguments had a real force in them, but had been fo unwarily propoſed, 
as to be liable to exceptions, that had diſcredited them; I made it my care, by pro- 
poſing them more cautiouſly, to prevent ſuch objections, which alone kept their force 
from being apparent. 3 wp” % : 
I was not unmindful of the great diſadvantage this tract was likely to undergo, 
partly for want of a more curious method, and partly becauſe my other occaſions re- 
quired, that if I publiſhed it at all, it muſt be left to come abroad unpoliſhed and un- 
finiſhed. But though this inconvenience had like to have ſuppreſſed this diſcourſe; yet 
the force of it was much weakened by this conſideration, that this immethodical way 
tended in this paper, 
which was, not to write a compleat treatiſe of the fubject of it, but only to ſuggeſt 
about it ſome of thoſe many conſiderations, that (queſtionleſs) might have occurred to 


(what I do not pretend to) an enlightened and penetrating intellect. And the loadſtone, 


divers of whoſe phenomena are mentioned in the body of this little tract, ſuggeſted 
ſomewhat to me in reference to the publication of it, by exciting in me a hope, that, 
if this diſcourſe have any thing near as much truth, as I endeavoured to furniſh it with, 
that truth will have its operation upon ſincere lovers of it notwithſtanding the want of 
regularity in the method; as a good loadſtone will not, by being rough and rudely ſhaped, 
be hindered from exerciſing its attractive and directive powers upon ſteel and iron. 
As for the ſtile, I was rather ſhy than ambitious of bringing in the thorns of the 
ſchool- men, or the flowers of rhetorick ; for, the latter, though they had, of their own 
accord, ſprung up under my pen, I ſhould have thought improper to be employed in 
fo ſerious and philoſophical a ſubject: and as to the former, I declined them, in com- 
plaiſance to the humour of my infidels, who are generally ſo prejudiced againſt the 
ſchool- men, that ſcarce any thing can be preſented them with more diſadvantage than 
in a ſcholaſtick dreſs; and a demonſtration will ſcarce paſs for a good argument with 
ſome of them, if it be formed into a ſyllogiſm in mode and figure. That therefore, 
which I chiefly aimed at in my expreſſions, was ſignificancy and clearneſs, that my rea- 
der might ſee, that I was willing to make him judge of the ſtrength of my arguments, 
and would not put him to the trouble of divining in what it lay, nor inveigle him by 
ornaments of ſpeech, to think it greater than it was. I was alſo led by my reaſon, as 
well as by my inclination, to be careful not to rail at my infidels : and though | have 
ſome cauſe to think, that many of them had their underſtandings debauched by their 
lives, and were ſeduced from the church, not by Diagoras or Pyrrbo, but by 2 
5 an 
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and Venus; yet I treat them, as ſuppoſing them to be what they would be thought, 
friends to philoſophy : and being but a layman, I did not think myſelf obliged to talk 
to them, as out of a pulpit, and threaten them with damnation, unleſs they believed 
me, but choſe to diſcourſe to them rather as to erring virtuoſi, than wicked wretches. 
Tais moderation, that I have uſed towards them, will, I hope, induce them to grant 
me two or three reaſonable requeſts; whereof the firſt ſhall be, that they would not 
make a final judgment of theſe papers, till they have peruſed them quite through: eſ- 
pecially having in their eye what is declared in the preamble, where both the deſign and 
{cope of the whole diſcourſe, and what it does not pretend to, is expreſſed. The next 
thing I am to requeſt of them, and my readers, is, that they would not have the meaner 
thoughts of my arguments, for not being propoſed with the confidence, wherewith 
many writers are wont to recommend weaker proofs. For I wrote to intelligent men, 
and, in the judgment of ſuch, I never obſerved, that a demonſtration ceaſed to be 
"thought one, for being modeſtly propoſed ; but I have often known a good argument 
loſe of its credit by the invidious title of a demonſtration. And I mult further beg 
my readers, to eſtimate my deſign in theſe papers, by the title of them, in which I do not. 
pretend to make religion trample upon reaſon, but only to ſhew the reconcileableneſs of 434 
the one to the other, and the friendly agreement between them. I am a perſon, who | 1 
looking upon it as my honour and happineſs to be both a man, and a Chriſtian, would 
neither write nor believe any thing, that might miſbecome me in either of thoſe two 
capacities. I am not a Chriſtian, becauſe it is the religion of my country, and my 
friends; nor, becauſe I am a ſtranger to the principles, either of the atomical, or the 
mechanical philoſophy. I admit no man's opinions in the whole lump, and have not 
| ſcrupled, on occaſion, to own diſſents from the generality of learned men, whether 
philoſophers or divines : and when I chuſe to travel in the beaten road, it is not, be- 
cauſe I find it is the road, but becauſe I judge it is the way. Poſſibly I ſhould have 
much fewer adverſaries, if all thoſe, that yet are ſo, had as attentively and impartially 
conſidered the points in controverſy, as I have endeavour to do. They would then, 
it is like, have ſeen, that the queſtion I handle, is not, whether rational beings ought 
to avoid unreaſonable aſſents, but whether, when the hiſtorical and other moral proofs 
clearly ſway the ſcales in favour of Chriſtianity, we ought to fly from the difficulties, 
that attend the granting of a Deity and Providence, to hypotheſes, whether Epicurean, 
or others, that are themſelves incumbered with confounding difficulties : on which ac- 
count I conceive, that the queſtion between them and me is not, whether they, or I, 
ought to ſubmit to reaſon (for we both agree in thinking ourſelves bound to that ;) but 
whether they or I ſubmit to reaſon the fullieſt informed, and leaſt biaſſed by ſenſuality, 
vanity, or ſecular intereſt. . 

I reverence and cheriſh reaſon as much, I hope, as any of them ; but I would have 
reaſon practice ingenuity as well as curioſity, and both induſtriouſly pry into things 
within her ſphere, and frankly acknowledge, (what no philoſopher, that conſiders, will 
deny,) that there are ſome things beyond it. And in theſe it is, that I think it as well 
her duty to admit revelation, as her happineſs to have it propoſed to her; and, even as to 
revelations themſelves, I allow reaſon to judge of them, before ſhe judges by them. 
The following papers will, I hope, manifeſt, that the main difference betwixt my ad- 
verſaries and me is, that they judge upon particular difficulties and objections, and I 
upon the whole matter. And to conclude; as I make uſe of my watch to eſtimate 

time, when ever the ſun is abſent or clouded, but when he ſhines clearly forth, I ſcruple 
not to correct and adjuſt my watch by his beams caſt on a dial; fo, wherever no better 
light is to be had, I eſtimate truth by my own reaſon z but were divine revelation 2 
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be conſulted, I willingly ſubmit my fallible reaſon to the ſure informations afforded by 
celeſtial light. OS | | F 

J ſhould here put an end to this long preface, but that, to the things, which have 
been ſaid concerning what I have written of my own, I ſee it is requifite, that I add a 
ſew words about what I quote from other writers; eſpecially becaufe in this very pre- 


face I mention my having intended to entertain my friend with my own thoughts. Of 


the citations therefore, that my reader will meet with in the following papers, I have 
this account to give him: 1. That | had written the conſiderations and diſtinctions, 
to which they are annexed, before I met with theſe cited paſſages, which I afterwards 
inſerted in the margent, and other vacant places of my epiſtle. 2. That theſe paſſages. 
are not borrowed from books, that treat of the truth of the Chriſtian religion, or of Chriſ- 
tian theology at all, but are taken from authors, that write of philoſophical ſubjects, 
and are by me applied to mine, which are uſually very diſtant from theirs. - 3. If you 
then aſk me, why I make uſe of their authority, and did not content myſelf with my 
own ratiocinations ? I have this to anſwer ; that my deſign being to convince another, 


| who had no reaſon to look upon my authority, and whom I had cauſe to ſuſpect to have 
entertained ſome prejudices againſt any reaſons, that ſnould come from one, that con- 


feſſedly aimed at the defending of the Chriſtian religion, I thought it very proper and 


expedient to let him fee, that divers of the ſame things (for ſubſtance)-that 1 delivered. 


in favour of that religion, had been taught as philoſophical truths by men, that were 
not profeſſed divines, and were philoſophers, and ſuch ſtrict naturaliſts, toe, as to be ex- 
traordinarily careful, not to take any thing into their philoſophy upon the account of re- 
velation. And on this occaſion let me obſerve to you, that there are ſome arguments, 
which being clearly built upon ſenſe, or evident experiments, need borrow no aſſiſtance 


from the retutation of any of the propoſers or approvers and may, I think, be fitly enough 


compared to arrows ſhot out of a croſs-bow, and bullets ſhot out of a gun, which 
have the ſame ſtrength, and pierce equally, whether they be diſcharged by a child, or 
a ſtrong man. But then, there are other ratiocinations, which either do, or are ſuppoſed 


to depend, in ſome meaſure, upon the judgment and ſkill of thoſe, that make the ob- 
ſervations, whereon they are grounded, and their ability to diſcern truth from coun-- 


terfeits, and ſolid things from thoſe, that are but ſuperticial ones: and theſe may be 
compared to arrows ſhot out of a long- bow, which make much the greater impreflion, 
by being ſhot by a ſtrong and ſkilful archer. And therefore when we queſtion, what 


doctrines ought, or ought not to be thought reaſonable, it does not a little facilitate a 


7 


propoſition's appearing (not contrary, but) conſonant to reaſon, that it is looked upon. 
as ſuch by thoſe, that are acknowledged the maſters of that faculty, 
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S to what you write in your friend's name, near the bottom of the firſt page of 15 
your letter, perhaps I ſhall not miſtake, if I gueſs, that, when he ſeems bat to 
propoſe a queſtion, he means an objection; and covertly intimates, that I, a- 

mong many others, am reduced to that paſs, that to embrace our religion, we muſt 

renounce our reaſon; and conſequently, that to be a Chriſtian,. one muſt ceaſe to be a 

man, and much more, leave off being a philoſopher. 

Wu liberal conceſſions ſoever ſome others have been pleaſed to make on ſachs an oc- 
caſion as this, they do not concern me; who, being aſked but my own opinion, do not thinle 
myſelf reſponſible for that of others. And therefore, that I may frame my anſwer ſo, 

as to meet both with the obvious ſenſe of the queſtion, and the intimated meaning of 

him, that propoſes it, I ſhall roundly make a negative reply, and ſay, ** that 1 do not 
v9. think, that a Chriſtian, to be truly fo, is obliged to forego his reaſon.z either by deny 
ing the dictates of right reaſon, or by laying aſide the uſe of it.“ 

| Þ not, but this anſwer is differing enough from what your friend expects; and 

—_ thoſe grants, that have been made by the indulgence, or inadvertency of ma- 
ny perſons, eminent for being pious or learned, may make you 1 ſtartle at this 

declaration: and therefore, though you will not, I know, ex an anſwer to what 

objections your friend may make, ſince he has expreſſed but what he thinks ought to be 

a Chriſtian's opinion, not what he has to object againſt what is ſo; yet, to ſatisfy 

thoſe ſcruples, that you yourſelf may retain, I ſhall endeavour {but with the brevity, 

that becomes a letter) to acquaint you by themſelves, with ſome of the poſitive induce- 

ments, that have led me to this opinion, and interweave ſome others, in r 

the chief objections, that I think likely to be made againſt it. 

Aw this preamble, ſhort as it is, will, I hope, ſerve to keep you from miſtaking my 
deſign; which, as you may gather from what L have intimated, is not to give you the 
poſitive proofs of the Chriſtian religion (which is not here to be expected from a bare 

defendant, ) but to give you ſome ſpecimens of ſuch general conſiderations, as may pro- 
bably ſhew, that the matter (or eſſential doctrines) peculiar to the Chriſtian religion is 

not ſo repugnant to the principles of true natural philoſophy, as that to believe them, 

a man muſt ceaſe to act like a rational man, any more than he would be obliged to do 

by embracing other religions, or even the tenets, that have been held without diſparage- 

ment to their intellectuals, by the mere philoſophers. themſelves; which laſt-clauſe I 

add, becauſe, I preſume, you do not expect, that I ſhould be ſo ſoliciraa to Vindicate 

the Chriſtian's belief of a Deity from being irrational; ſince, befides that, perhaps 
your friend would think himſelf affronted to be dealt with as an Atheiſt,. without haw- 
ing profeſſed himſelf one, the acknowledgement of a Deity blemiſhes the Chriſtian's 
calon no more, than ĩt does that of men of all. religions, not to ſay of all mankind, 


3 and. 


* 
1 
% 2 
* . 
. w— 
a — 
” N 85 : ot 2 ee « * * a a * 2 — *. * 
" 10 * oh _ ———— 5 — — 8 1 * A — 2 2 7 E 
Paget - ”- 4 2 * 22 * of * * as 8 N C . I „ r 5 1 — — de * cM 1 7 28 * * * - « 
1 ad Ei * 2 * ener 5 © 2 245 8 * reer 
* a+ ee 5 Z ers 4 a in p ” y 4 — 5 — - 
* : V K . rb : — * mY Ar r N — — * * 1 Gs — " 1 
7 PASTE 1 e — K 4 My 9 Teri * . * e Go * — > n ne > x —_ py 3% 
— gchs Ferns gu 6 My the Me er 2 ; _ / * f b - 8 . 1 — 
2 rr „ TER — * Ut < —— — * 2 2 F abs > N 
* I * e 1 * " —— ates” ** r 2 6— . — r © 5 — 3 5 — Y > : 2 0 gw A —— — — 
N — E r 7 6: Sue * 3 7 = — . 1 C - ax GO IC e — he 8 
* . _ 838 A Cat 1 2 © . — — 2 3 . * : j a 0 \ _ 
* Fo — N W 22 5 n — — . wü p * Whey 8 — . — . — — — 5 1 
2 4 85 4 * — © — 8 - : » tw TT If + Fs — — — 
— 0 pg 4 0 A — = : ” , — .. et on * * ** | thts — 
—— —ů— PE. . p19 Pn Nee , P : —— as — 7 4 "_ 12 — — — 
5 * y 2 4 — 5 1 - bd p . 
* Py A Py I LENS; 2 N , ey i Wi — — — 2 : a 2 
r 1 7 « 2 2 > — 1 — - — 7 — nd 
2 S 1 - = ol q p ? N * — 
2 22 5 3. ” 


"ER 
Sara nt 
+ 3 FRE as 
Faw 
. em. - 
* 


i 
ao . — w—_ 
4 NS wa pr ED | 
2 
— + ' 


n 2 


es” r _— 1 ol 1 1 & = 4 lk. Ras, * 1 ap of by rr "ey = n _— „6 4 2 * — 
1 4 dit a * — . "= \ , : P Ay min by * d * Js: 
a 2 "y of . on” p . 5 * T q 4 + 2 1 _ _ JE 2 3 " 6 E 2 2 3 0 — - o * N p ; 
AA r , N x A n r 5 W [EEO ' a 2 We e free we ? 8 2 Lak 1 = 8 a — - 8 : TI 
* . — 4 N 2 p Y & . N tl "W £ 3 p 2 222 Fr J x - - 5 LT 1 "308: * 4 * : 22 . 7 4 = - * * JETS q 2 
WO. * en * n r A —_ a 55 * FF ua. * r — LE r 9 2 2 TT" . — 18 — 24 3 
= 2 L r % WE . p * 5 * 3 . I r * n " hs +. 8 > - -. >. 5 . 4 72 1 — 1 4 wad * oh * x 8 4 - b a A 
4 = : p 2 8 45468 28 N - 0 n * 8 * 2 n * EO ILY 0” e 2 Fs wu 7 5 8 bo S het 9 12 ©. wc * — p 4 : * a = | 
, p * ved aft; ua &. *—- ot PWT LR * bl obo © - = . * « "RI N F * n 9 * 
Trop $4 4,008 "ay TOE EIFS Ow 50 | 7 r e 5 : £3 1 Ser rr op FR : J Ss . FATS * 1 a rap - I 3 
N g ata 2 ee et 442 . 1 E "I py F 2 l b P == 
* 3 War oenge  orees n ge hes 4 : N „ ** - —_ 2 1 
* 3 * ' . BE Y , ; a 8 1 k 
wn ; 4 6 1 N een nn 8 1 2 __ 
PR Py : e 1 2 e lA 0 ' . . £ ee „ : ” 
3 ee 2 * * IE 5 
2 ago . 8 * pu . 


Conſiderations about the REconcittaBLeNEss 
and imports no other contradiction to teaſon, than what has been judged to be none at 
all dy the greateſt, if not by all, of the Philoſophers, that were famed for being guided 
by reaſon (without revelation.) And I ſhall venture to add (upon the by) that, as I 
do not, for my own part, think the Atheiſt's philoſophical objections (if your friend 
had produced them) to be near ſo conſiderable for weight or number, as not only thoſe 
gaziew, that deny a God, but many of thoſe, that believe-one,- are wont to think; ſo the 
Chriſtian is not reduced, as is imagined, to make the Being of a Deity a mere poſtu- 
latum ; ſince, beſides the philoſophical arguments he can alledge in common with the 
beſt champions for a Deity, he has a peculiar hiſtorical proof, that may ſuffice z the 
miracles performed by Chriſt and his followers being ſuch, that if the -matter of fact 
can be (as it may be) well evinced, they will not only prove the reſt of the Chriſtian 
religion, but in the firſt place, that there muſt be a God to be the Author of them. 
Bur though of the two things, which my deſign obliges me to endeavour the mak- 
ing good of, the moſt natural order ſeems to be, that I ſhould firſt ſhew, that no pre- 
cepts of Chriſtianity do command a man to lay aſide his reaſon in matters of religion; 
and then, that there is nothing in the nature of the Chriſtian doctrine itſelf, that makes 
4 man need to do ſo; yet I think it not amiſs in treating of theſe two ſubjects to invert 
the order, and firſt conſider that difficulty, which is the principal, and which your friend 
and you jointly defire to have my thoughts of; namely, Whether there be a ne- 
« ceflity for a Chriſtian to deny his reaſon?” And then we ſhall proceed to examine, 
whether, though he need not diſclaim his reaſon, it be nevertheleſs his duty ſo to do? 


8 E C T I O N 1. 


A © proceed then to the conſiderations, that make up the former part of this epiſtle; 
I I shall, in the firſt place, diſtinguiſh betwixt that, which the Chriſtian religion 
itſelf teaches, and that, which is taught by this or that church, or ſect of Chriſtians, 
and much more by this or that particular divine or ſchool wan. [ ; 
I need not perſuade you, who cannot but know it ſo well already, that there are 
many things taught about the attributes and dectees of God, the myſteries of the tri- 
nity, and incarnation, and divers other theological ſubjects, about which not only pri- 
vate Chriſtians, but churches of Chriſtians do not at all agree, There are tov many 
men, whoſe ambition, or boldneſs, or ſelf-conceit, or intereſt, leads them to obtrude 
upon others, as parts of religion, things, that are not only ſtrangers, bur oftentimes ene- 
mies to it. And there are others, who, out of an indiſcrete devotion, are fo ſolicitous 
to encreaſe the number, and the wonderfulneſs of myſteries, that, to hear them propofe 
and diſcourſe of things, one would judge, that they think it is the office of faith, not to 
elevate, but to trample upon reaſon; and that things are then fitteſt to be believed, 
when they are not clearly to be proved or underſtood. And indeed, when, on the one 
fide, I conſider the charitable deſign: of the goſpel, and the candid fimplicity, that 
ſhines in what it propoſes, or commands; and on the other ſide, what ſtrange and wild 
ſpeculations and inferences have been fathered upon it, not only in the metaphyſical 
writings of ſome ſchool- men, but in the articles of faith of ſome churches ; I cannot 
but think, that if all theſe doctrines are parts of the Chriſtian religion, the apoſtles, if 
they were now alive, would be at beſt but Catechumeni; and I doubt not, but many of 
the nice points, that are now much valued and urged by ſome, would be as well diſ- 
approved by St. Paul, as by Ariſtotle; and ſhould be as little entertained by an ortho- 
dox divine, as a rigid philoſopher. I do not therefore allow all that for goſpel, which 
is taught for ſuch in a preacher's pulpit, or even a profeſſor's chair. And therefore, 
if ſcholaſtick writers, of what church ſoever, take the liberty of impoſing han 
| 22885 e Nw _. Chriſtian 


\ 
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Chriſtian religion, their metaphyſical ſpeculations, or any other merely human doc- 
trines, as matters of faith, I who, not without ſome examination, think wetaphy licks 
themſelves not to have been for the moſt part over-well underſtood, and applied, ſhall 
make bold to leave all ſuch private doctrines to be defended by their own broachers or 


abettors z and ſhall deny, that it will follow, that in caſe of this multitude of placets, 


which ſome bold men have been pleaſed to adopt into the catalogue of Chriſtian ve- 


rities, any, or all, ſhould be found inconſiſtent with right reaſon, the Chriſtian religion : 


muſt be ſo too. For by that name I tinderſtand only that ſyſtem of revealed truths, 
that are clearly delivered in the ſcriptures; or by legitimate and manifeſt conſequences 
deduced thence. And by this one declaration, fo many unneceſſary, and perhaps hurt- 


ful retainers to Chriſtianity will be at once thrown off, that I doubt not, but if you 


Y 
conſider the matter wh. ps you will eaſily diſcern, that by this firſt diſtinction I have 
much leſſened the work, that is to be done by thoſe, that are to follow it. 


SLECTION B- 


IN the next place, among the things, that ſeem not rational in religion, I make a 
great difference between thoſe, in which uninlightened reaſon is manifeſtly a com- 


petent judge, and thoſe, which natural reaſon itſelf may diſcern to be out of its 
Iphere. | | | 


ill allow me, that natural theology is ſufficient to evince the exiſtence of the 


You w 


deity; and we know, that many of the old philoſophers, that were unaſſiſted by re- 


* 
velation, were, by the force of reaſon, led to diſcover and confeſs a God, that is, a 


being ſupremely perfect; under which notion, divers of them expreſsly repreſent him. 


Now, if there be ſuch a being, it is but reaſonable to conceive, that there may be 
many things relating to his nature, his will, and his management of things, that are 
without the ſphere of mere or unaſſiſted reaſon. For, if his attributes and perfec- 
tions be not fully comprehenſible to our reaſon, we can have but inadequate concep- 

tions of them; and ſince God is a Being, toto cælo, as they ſpeak, differing from all 
other beings, there may be ſome things in his nature, and in the manner of his ex- 
iſtence, which is without all example, or perfect analogy, in inferior beings. For we 


ſee, that even in man himſelf, the co-exiſtence and intimate union of the foul and 


body, that is, an immaterial. and a corporeal ſubſtance, is without all preſident or pa- 


rallel in nature. And though the truth of this union may be proved; yet, the,man- 
ner of it was never yet, nor perhaps ever will be, in this life clearly underſtood, to 


which purpoſe I-ſhall elſewhere ſay more.) Moreover, if we ſuppoſe God to be om- 


nipotent, (that is, to be able to do whatever involves no contradiction, that it ſhould 
be done,) we muſt allow him to be able to do many things, that no other agent can 
afford us any examples of, and ſome of them perhaps, ſuch as we, who are but finite, 
and are wont to judge of things by analogy, cannot conceive how they can be per- 
formed. Of the laſt ſort of things may be the recollecting a ſufficient quantity of the 
| ſcattered matter of a dead human body, and the contriving of it ſo, that (whether 


alone, or with ſome addition of other particles) upon a re- conjunction with the ſoul, 


it may again conſtitute a living man, and ſo effect that wonder we call the reſurrection. 
Of the latter ſort, is the creation of matter out of nothing, and much more the like 
production of thoſe rational and intelligent beings, human fouls. For as for angels 


— ; 
(good or bad) I doubt, whether mere philoſophy can evince their exiſtence, though I 


. . - | S 
think it may the poſſibility thereof. And ſince we allow the Deity a wiſdom equal to 
this boundleſs power, it is but reaſonable to conceive, that theſe unlimited attributes 


conſpiring, may produce contrivances aud frame deſigns, which we men muſt be un- 


able 
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Conſiderations about the ReconcilLEaBLENTSS _ 
able (at leaſt of ourſelves) ſufficiently to underſtand, and to reach to the bottom of. 
And by this way of arguing, it may be made to appear, that there may be many 
thiogs relating to the Deity above the reach of uſſenlightened human reaſon. Not 
that I affirm all theſe things to be, in their own nature, incomprehenſible to us, 
= (though ſome of them may be ſo,) when they are once propoſed ; but that reaſon, by 
„ its own light, could not diſcover them particularly, and therefore it muſt owe its 
1 ; knowledge of them to divine revelation. And if God vouchſafes, to diſcloſe thoſe 
1 SE things to us, ſince not only he muſt needs know about his own nature, attributes, 
&c. what we cannot poſſibly know unleſs he tells us, and fince we know, that what- 
ever he tells us is infallibly true, we have abundant reaſon to believe rather what he 
declares to us concerning himſeif and divine things, than what we ſhould conclude or 
gueſs about them, by analogy to things of a nature infinitely diſtant from his, or by 
maxims framed according to the nature of inferior beings. If therefore he clearly re- 
veal to us, that there is in the Godhead, three diſtinct perſons, and yet that God is 
one, we, that think ourſelves bound to believe God's teſtimony in all other caſes, 
ought ſure not to diſbelieve it concerning himſelf, but to acknowledge, that in an un- 
paralleled and incomprehenſible Being, there may be a manner of exiſtence not to be 
paralleled in any other being, though it ſhould never be underſtood by us men, who 
in cannot clearly comprehend, how in ourſelves two ſuch diſtant natures, as that of a 
ei . | groſs body, and an immaterial ſpirit, ſhould be united, ſo as to make up one man. 
. 1 In ſuch caſes therefore, as we are now ſpeaking of, there muſt indeed be ſomething, 
eine | that looks like captivating one's reaſon, but it is a ſubmiſſion, that reaſon itſelf ob- 
Nn | liges us to make; and he, that in ſuch points as theſe, believes rather what the divine 
a writings teach him, than what he would think, if they had never informed him, does 
„ | not renounce or enſlave his reaſon, but ſuffers it to be pupil to an omniſcient and in- 
_ fallible inſtructor, who can teach him ſuch things, as neither his own mere reaſon, nor 
any others could ever have diſcovered to him. C F 
I thought to have here diſmiſſed this propoſition, but I muſt not omit to give it a 
confirmation afforded me by chance, (or rather providence :) for, fince I writ the laſt 
paragraph, reſuming a philoſophical enquiry, I met, in proſecuting it, with a couple 
of teſtimonies of the truth of what I was lately telling you, which are given, not by 
divines or ſchool-men, but by a couple of famous mathematicians, that have both led 
the way to many of the modern philoſophers, to ſhake off the reverence wont to be 
borne to the authority of great names, and have advanced reaſon in a few years, more 
than ſuch as Vaninus and Pomponatius would do in many ages; and have always boldly, 
and ſometimes ſucceſsfully, attempted to explain intelligibly thoſe things, which others 
icrupled not, either openly or tacitly, to confeſs inexplicable. Vn 
_ Tix firſt of theſe teſtimonies I met with in a little French treatiſe put out by ſome 
mathematician, who, though he conceals his name, appears, by his way of writing, 
to be a great virtuoſo, and takes upon him to give his readers in French the new 
thoughts of Galilæo, by making that the title of his book. This writer then ſpeaking 
of a paradox (which I but recite) of Galilzo's, that makes a point equal to a circle, 
* adds, & per conſeſuent Fon peut dire, i. e. and conſequently one may ſay, that all cir- 
ag, 22, 23 : N | 
ales are equal between themſclves, ſince each of them is equal to a point. For though 
the imagination be over-powered by this idea, or notion, yet reaſon will ſuffer itſelf 
to be perſuaded of it. I know (continues he) divers other excellent perſons, (beſides 
Galilæo) who conclude the ſame thing by other ways; but all are conſtrained to ac- 
knowledge, that indiviſible and infinite are things, that do ſo ſwallow up the mind of 
man, that he ſcarce knows what to pitch on, when he contemplates them. For it will 
follow, from Galilæo's ſpeculation, &c. which paſſage I have cited, to ſhew wo * 
alilæo 
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Gable is not the gnly We (omg * —— who has confeſſed his reaſon 
quite paſſed about the 1 of what is infinite. 


TE other teſtimony I mentioned to you; is that of the axcoellemt Des Cartes, in the 
ſecond part of his principles of philoſophy, where, ſpeaking of the eircle to be made 
by matter moving through places ſtill leficr. and leſſer, he * this ingenious acknow- 
100 gment; fatendum. tamen eſt (ſays he) in matu iſto aliquid reperiri, quod mens quidem 
naſtra percipit eſſe verum, ſed tamen quo patto fiat non comprebendit, nempe diviſionem 
guarundam particularum materiæ in infinitum, Ave indefinitam, atque in tot partes ut nulla 
cogitatione determinare poſſimus tam exiguam, quin intelligamus ipſam in alias adhuc mi- 
nores reigſa eſſe diviſam. And in the cloſe of the next paragraph, he gives this for a 
reaſon, why, though we cannot comprehend this indefinite diviſion, yet we ought not 
to doubt o the truth of it, that we diſcern it to be of that kind of things, that can- 
not be cam copies by our minds, as being bur finite. ; 
Ir then ſuch bold and piercing wits, and ſuch excellent mathematicians, are forced 
to confeſs, that not only their own reaſon, but that of mankind, may be paſſed and 
non-pluſſed: about quantity, which is an object of contemplation natural, nay, mathe- 
matical, and which is the ſubject of the rigid demonſtrations of pure mathematicks, 
why ſhould we think it unfit to be believed, and to be acknowledged, that in the at- 
2 of God, who is eſſentially an infinite Being, and an ens Angulariſſimum, and in 
divers other divine things, of which we can have no knowledge without revelation, . 


there ſhould be ſome ng. that our. * e cannot, A in this 
Tp W eee | 
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0 this 3 1 ſhall, for afboiry! 5 fake, ele another, which Nee to 
T your liberty to ook upon as a diſtin one, Or as an enlargement and application 
of the former. 
1 conſider then, that there j is a great difference between a doQtrine's being repugnant 
to the general and well-weighed rules or dictates of reaſon, in the forming of which 
rules, it may be ſuppoſed to have been duly conſidered; and its diſagreeing with axi- 
oms, at the eſtabliſhment whereof the doctrine in queſtion was probably never thought 
on. There are ſeveral rules, that paſs current, even among the moſt learned men, and 
which are indeed of very great uſe, when reſtrained to thoſe things whence they took 
their riſe, and others of the like nature; which yet ought not to overthrow thoſe divine 
dodtrines, that ſeem not conſonant to them. For the framers of theſe rules having ge- 
nerally built them upon the obſervations they had made of natural and moral things, 
ſince (as we lately argued) reaſon itſelf cannot but acknowledge, there are ſome things 
out of its ſphere, we muſt not think it impoſſible, that there may be rules, which will 
hold in all inferior beings for which they were made; and yet not reach to that infinite 
and moſt ſingular Being, called God, and to ſome divine matters, which were not taken 
into conſideration, when thoſe rules were framed. And indeed, if we conſider God as 
the author of the univerſe, and the free eſtabliſher of the laws of motion, whoſe general 
concourſe is neceſſary to the conſervation and efficacy of every particular phyſical agent, 
we cannot but acknowledge, that, by with-holding his concourſe, or changing theſe 
laws of motion, which depend perfectly upon his will, he may invalidate moſt, if not 
all the axioms and theorems of natural philoſophy : theſe ſuppoſing the courſe of na- 
ture, and eſpecially the eſtabliſhed laws of motion among the parts of the univerſal 
matter, as thoſe upon which all the phænomena depend. It is a rule in natural philo- 


phy, that cauſe MR ber Tu antun paſunt; but it will not follow from | | j 
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. furnace, when the author of nature was pleaſed to withdraw his concourſe to the opera- 
tion of the flames, or ſupernaturally to defend againſt them the bodies, that were ex- 
in all ages the doctrine of mere philoſophers; but though this be true, according to the 


poſe either to recal the departed ſoul, and re · conjoin it to the 


of a teſtimony; which latter objection againſt theſe relations is foreign to our preſent: 


Conſiderations about rhe Recoxciitabtents — | 
thence, that the fire muſt neceſſarily burn Daniels three companions, or their clothes, 
that were caſt by the Babylonian king's command into the midft of a burning fiery 


poſed to them. That men once truly dead cannot be brought to life again, hath been 


courſe of nature, yet it will not follow, but that the contrary = be true, if God inter- 

the body, if the organization of 
this be not too much vitiated, or by fo altering the fabrick of the matter, whereof 
the carcaſe conſiſts, as to reſtore it to a fitneſs for the exerciſe of the functions of life. 
Agreeably to this, let me obſerve to you, that, though it be unreaſonable to believe a 
miraculous effect, when attributed only to a mere phyſical agent; yet the fame 
thing may reaſonably be believed, when aſeribed to God, or to agents aſſiſted with his 
abſolute or ſupernatural power. That a man born blind ſhould, in a trice, recover his 
ſight, upon the application of clay: and ſpittle, would juſtly appear incredible, if the 
cure were aſcribed to one, that acted as a mere man; but it will not follow, that it 
ought to be incredible, that the Son of God would work it. And the like may be 
ſaid of all. the, miracles performed by. Chrift,. and thoſe apoſtles and other diſciples 
of his, that acted by. virtue of a divine power and commiſſion. For in all thefe, and 
the like caſes, it: ſuffices not to make one's belief irrational, that the things believed 
are impoſſible to he true, according to the courſe of nature; but it muſt be ſhewn,_ 
either that they are impoſſible, even to the power of God, to which they are aſeribed, or 
that the records, we have of them, are not ſufficient to beget belief in the nature 


diſcourſe. And as the rules about the power of agents will not all. of them hold in 
God, ſo L might ſhew the like, if I had time, concerning ſome of his other attributes; 
ioſamuch, that even in point of juſtice, wherein we think we may freelieſt make eſti- 
mates of what may or may not be done, there may be ſome caſes, wherein God's ſuv. 
preme dominion, as maker and governor of the world, places him above ſome of thoſe 
rules; I ſay, ſome, for. I ſay not above all:thoſe- rules of juſtice, which oblige all in- 
ferior beings, without excepting the greateſt. and moſt abſolute manarchs: themſelves.. 
I will not give examples of. his power of pardoning or-remitting penalties, which is but 
a relaxing of his own right;. but wilhrather give an inſtance in his power of afflicting 
and exterminating men, without. any provacation-given him by them. I will not here 
enter upon the controverſy. de. jure; Dei in creaturas, upon what it is founded; and how 
far it reaches. Kor, without making myſelf a party in that quarrel, | think, I may ſafely 
fay, that God, by his right. of: dominion, might, without any violation of the laws of 
Juſtice, have deſtroyed, and. even annibilated.Adam-and Eve, before they had eaten of 
the forbidden fruit, or had; been commanded to- abſtain from it. For man being as. 
much and as entirely God's workmanfhip as any of. the other: creatures, unleſs God. 

had obliged himſelf by ſome promiſe or. pact, to limit the exerciſe-of his abſolute do- 
minion over him, God, was no more bound to preſerve Adam and Eve long alive; than: 
he was to preſerve a lamb, or a pidgeon; and therefore, as · we allow, that he might juſt- 
ly recal the lives he had. given thoſe innocent creatures, when he pleaſed, (as actually hie 
often ordered them to be killed, and: burned in facrifice to him :) ſo he might, for the 

declaration of his power to the angels, or for, other reaſons, have ſaddenly taken away 
the lives of Adgm and Ewe, though they had never offended: him. And upon the ſame 
grounds he might, without injuſtice, have annihilated, I ſay not; damned their fouls;. 
he being no more bound to continue exiſtence to a nobler, than a-leſs noble creature; 
as he is no more bound to keep an eagle, than an oyſter always alive. I know, there 
13 a difference betwixt God's reſuming 2 being he lent Adan, and his doing the ſame- 
I. 3 | 1 
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to inferior creatures: but that diſparity, if it concern any of his attributes, will con- 
cern ſome other than his juſtice; which allowed him to reſume, at pleaſure, the being 
he had only lent them, or lay any affliction on them, that were leſſer than that Hoy 
could countervail. But, mentioning this inſtance only occaſionally, I ſhall not pro- 
ſecute it any further, but rather mind you of the reſult of this and the foregoing con- 
ſideration; which is, that divinely revealed truths may ſeem to be repugnant to the 
dictates of reaſon, when they do but ſeem to be fo : nor does Chriſtianity oblige us to 
- queſtion ſuch rules, as to the caſes they were framed for, but the application of them 
to the nature of God, who has already been truly ſaid to be ens ſingulariſſimum, and 
to his abſolute power and will; ſo that we do not reje& the rules we peak of, but ra- 
ther limit them; and when we have reſtrained them to their due bounds, we may 
JJ... ner ns . 
From men's not taking notice of, or not pondering this neceſſary limitation of 
many axioms delivered in general terms, ſeems to have proceeded a great error, which 
has made ſo many learned men preſume to. ſay, that this or that thing is true in philo- 
ſophy, but falſe in divinity, or on the contrary : as for inſtance, that a virgin, conti- 
nuing ſuch,” may have a child, is looked upon as an article, which theology aſſerts to 
be true, and philoſophy pronounces impoſſible. But the objection is grounded upon 
a miſtake, which might have been prevented by wording the propoſitions more warily 
and fully. For though we grant, that phyſically ſpeaking, it is falſe, that a virgin can 
bring forth a child; yet that ſignifies no more, than that, according to the courſe of 
nature, ſuch a thing cannot come to paſs ; but ſpeaking abſolutely and indefinitely,” 
without confining the effect to mere phyſical agents, it may ſafely be denied; that phi- 
loſophy pronounces it impoſſible, that a virgin ſhould be a mother. For why ſhould 
the author of nature be confined to the ways of working of dependent and finite 
agents? And to apply the anſwer to the divines, that hold the opinion I oppoſe, I 
ſhall demand, why God may not out of the ſubſtance of a woman form a man, 
without the help of a man, as well as at the beginning of the ſubſtance of a man he 
formed a woman without the concurrence of a woman? And ſo that iron, being a 
body far heavier (in ſpecie, as they ſpeak,) will, if upheld by no other body, fink in 
water, is a truth in natural philoſophy; but ſince phylicks themſelves lead men to the 
acknowledgment of a God, it is not repugnant to reaſon, that, if God pleaſe to inter- 
poſe his power, he inay (as in Eliſba's caſe) make iron ſwim, either by with-holding 
his concourſe to the agents, whatever they be, that cauſe gravity in bodies, or per- 
haps by other ways unknown to us; ſince a vigorous loadſtone may, as I have more 
than once tried, keep a piece of iron, which it touches not, ſwimming in che air, 


N this thin body muſt contribute far leſs, than water would, to the ſuſtaining it 
aloft. | EY 5 1 


Taar ſtrict philoſopher Des Cartes, who has with great wit and no leſs applauſe 


attempted to carry the mechanical powers of matters higher than any of the modern 
philoſophers; this naturaliſt, I ſay, that aſcribes ſo great a power to matter and mo- 
tion, was fo far from thinking, that what was impoſſible to them, muſt be ſo to God 
too, that, though he were urged by a learned adverſary with an argument, as likely 
as any to give him a ſtrong temptation to limit the omnipotence of God; yet even on 
this occaſion he ſcruples not to make this ingenious and wary acknowledgment, and 
that in a private letter; “ For my part, ſays he, I think we ought never to ſay of any vg. fl. 
thing, that it is impoſſible to God. For all, that is true and good, being depen- Le: 6. 
dent on his all-mightineſs, I dare not ſo much as ſay, that God cannot make a : 
** mountain withour a valley, or cannot make it true, that one and two ſhall not make 
three; but I ſay only, that he has given me a ſoul of ſuch a nature, that I cannot 
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&. conceive a mountain without a valley, nor that the Aggregate of one and of two 
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« ſhall not make three, &c. and I ſay only, that ſuch things imply a contradiction i in 
„ my conception.” And cabal to this, in his: Principles ' Philoſophy he 
on. a certain occaſion, this uſeful caution, — Quod ut ſatis tutòè & fine errandi 2 


grediamur, ed nobis cauteld eft utendum, ut ſemper quam maxime a 8 Deum au- 
Lorem rerum eſſe infinitum, & 76s omnne finito. 


. 
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N the next place, I think we ought to diſtinguiſh avis enen eotifidived 5 Y 
ſelf, and reaſon. conſidered in the exerciſe of it, by this or that philoſopher, or by 


this or that man, or by this or that company, or ſociety of men, whether all of one- 


ſect or of more. 

Ir you. will allow me to borrow a ſchool phraſe, I ſhall expreſs this more ſhortly by . 
faying, 1 diſtinguiſh between reaſon in ab/trafto, and in concreto. To clear this matter, 
we may conſider, that whatever you make the faculty of reaſon to be in itſelf, yet the- 
ratiocinations it produces are made by men, either ſingly reaſoning, or concurring in. 
the ſame ratioeinations and opinions; and conſequently, if theſe men do not make the 
beſt uſe of their reaſoning faculty, it will not be neceſſary, that what thwarts. their ra- 
tiocinations, mult likewiſe thwart the principles or the dictates of right reaſon. For 
man having a will. and affections as well as an intelle&, though our dijudications and 


tenents ought indeed (in matters ſpeculative): to be made and pitched upon by: our un- 


biaſſed underſtandings; yet really our intellectual weakneſſes, or our prejudices, or 


prepoſſeſſion by. cuſtom, education, &c. our intereſt, paſſions, vices, and I know not: 


how many other things, have ſo great and ſwaying an influence on them, that there are 
very few concluſions, that we make, or opinions, that we eſpoule, that are fo much. 
the pure-reſults of our reaſon, that no perſonal hwy r Pence, or fault, has any: 


intereſt in them. 


About the THIS | have elſewhere more amply diſcourſed of on another occaſton'; -wherefore * 
— of ſhall now add but this, that the diſtinction, I have been Ing, (does if I miſtake- 


not) reach a great deal further than you may be aware of. For not only whole ſects, 
whether in religion or philoſophy, are in many cafes ſubject to prepoſſeſſions, envy, 
ambition, intereſt, and other miſſeading things, as well as fingle dae but, which 
is more conſiderable to our preſent purpoſe, the very body of mankind may be embued 
with prejudices, and errors, and that ral pk their. childhood, and ſome alfo' even from 
their birth, by. which means they continue undiſcerned, and conſequently unreformed. 
Tr1s you will think an accuſation as bold as high; but to let you ſee, that the phi- 
loſophers, you moſt reſpect, have made the ſame obſervation, though not applied to» 
the ſame caſe, I muſt put you in mind, that Monſieur Des Cartes begins his principles. 
of philoſophy with taking notice, that, becauſe we are born children, we make divers. 
unright judgments of things, which afterwards are wont to continue with us all our 
lives, and prove radicated- prejudices, that miſſead our judgments on ſo many. occa- 
ſions, that he elſewhere tells us, he found no other way to ſecure himſelf from their: 
influence, but once in his. life ſolemnly to doubt of the truth of. all, that he had till 
then believed, in order to the re-examining of his former dijudications.. But I remem- 
ber, our. illuſtrious Verulam warrants. a · yet further prejudice againſt: many things, that: 
are wont to be looked on as the ſuggeſtions of reaſon. Ror having told us, that the- 
mind of man is befieged. with four differing kinds: of idols or phantaſms, when he 
comes to enumerate them, he teaches, that there are not only ſuch, as men get by con- 
verſation and diſcourſe one with another, and. ſuch as. proceed from the divers . 
1 
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theſes or theories and opinions of philoſophers, and from the perverſe ways of demon- 
| tration, and likewiſe ſuch as are perſonal to this or that man, proceeding from his 
education, temperament, ſtudies, &c. but ſuch as he calls. idola tribus, becauſe they 
are founded in humane nature itſelf, and in the very tribe or nation of mankind ' 
and of theſe he particularly diſcourſes of. ſeven or eight; as, that the intelle& of man 
has an innate propenſity to ſuppoſe in things a greater order and equality than it finds, 


and that being unable to reft or acquieſce, it dves' always tend further and further; 
to which he adds divers other innate prejudices of mankind, which he ſolicitoufly as 


well as judiciouſly endeavours to remove. 
Now, if not only ſingle philoſophers, and particular ſects, but the whole body of 


mankind be ſubject to be ſwayed by innate and unheeded prejudices and proclivities to 


errors about matters, that are neither divine, nor moral, nor political, but phyſical, 
where the attainment of truth is exceeding pleaſant to human nature, and is not atten- 


ded with conſequences diſtaſteful to it: why may not we juſtly ſuſpe& not only this 
or that philoſopher, or particular ſect; but the generality of men, of having ſome ſe- 


cret propenſities to err about divine things, and indiſpoſitions to admit truths, Which 


not only detect the weak neſſes of our nature, and our perſonal diſabilities, and thereby 
offend or mortify our pride and our ambition, but ſhine into the mind with fo clear, 


as well as pure and chaſte a light, as is proper both to diſcover to ourſelves and others 


our vices and faults, and oftentimes to croſs our deſigns and intereſts? | 

Ap to this purpoſe we may take notice, that divers of thoſe very idols, which my 
lord Bacon obſerves to befiege, or pervert men's judgments in reference to things 
natural, may probably have the ſame kind of influence (and that much ſtronger) on 


the minds of men in reference to ſupernatural things. Thus he takes notice, that if 
ſome things have once pleaſed the underſtanding, it is apt to draw all others to com- 


port with, and give ſuffrage to them, though perhaps the inducements to the contrary 


belief be either more numerous or more weighty. He obſerves alſo, that man is apt 


to look upon his ſenſes and other perceptions as the meaſures of things, and alſo that 
the underſtanding of man is not fincerely diſpoſed to receive the light of truth, but 
peceives an infuſion as it were of adventitious colours, (that diſguiſe the light) 
from the will and affections, which makes him ſooner believe thoſe things, that 
he is deſirous ſhould be true, and reje&t many others upon accounts, that do no 
way infer their being falſe. Now if we apply theſe things to divine truths (to 
which it were well they were lefs juſtly applicable) and conſider, that in our youth 


we generally converſe but with things corporeal, and are ſwayed by affect ons, 
that have them for their objects, we ſhall not much wonder, that men ſhould be 


very prone, either to frame ſuch notions of divine things, as they were wont to have 
about others of a far different and meaner nature; or elſe to reject them for not being 

analogous to thoſe things, which they have been uſed to employ for the meaſures of 
truth and falſity. And if we conſider the inbred pride of man, which is ſuch, that: 


if we believe the ſacred ſtory, even Adam in paradiſe affected to be like God, knowing. 
good and evil; we ſhall not fo much marvel, that almoſt.every. man in particular. mak-s- 
the notions he has entertained already, and his ſenſes, his inclinations, and his in- 
tereſts, the ſtandards, by which he "eſtimates and judges of all others things; whether 
natural or revealed. And as Heraclitus juſtly complained, that every. man ' fought 
the knowledge of natural: things in the microcoſm. that is, himſelf, and not in che 


macrocoſm, the world; ſo we may juſtly complain, that men ſeek all the knowledge, 
they care to find, or will admit, either in theſe little worlds themſelves, or from that: 
great world, the univerſe: but not from the omniſcient author of them both. And. 
laſtly, if even in purely phyſical things, where one would not think it likely, that ra- 
tonal — ſhould. ſeek. truth. with WY: other. deſigns than. ot: finding. and enjoying it, 
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revealed truths; divers of which we diſcern to be above our comprehenſions, and 
more of which we find to be directiy contrary to our inclinations? ? 


4 


Conſiderations abowrt the ReconcittasLentss 
our underſtandings are ſo univerſally biaſſed, and impoſed upon by our wills and affec- 
tions; how can we admire, eſpecially if we admit the fall of our ficſt parents, that our 
paſſions and intereſis, and oftentimes our vices, ſhould pervert our intellects about thoſe 
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A ND now it will be ſeaſonable for me to tell you, that I think, there may be a 
| great difference betwixt a thing's. being contrary to right reaſon, or ſo much as 
to any true philoſophy, and its being contrary to the received opinions of philoſophers, 
or to the principles or concluſions of this or that ſect of them. % ly 
Fox here I may juſtly apply to my preſent purpoſe what Clemens Alexandrinus judi- 
ciouſly ſaid on another occaſion, that philoſophy was neither Peripaterical, nor Stoical, 
nor Epicurean, but whatſoever among all thoſe ſeveral parties was fit to be approved. 
Au indeed, if we ſurvey the hypotheſes and opinions of the ſeveral ſects of philo- 
ſophers, eſpecially in thoſe points, wherein they hold things repugnant to theological 
truths, we ſhall find many of them ſo ſlightly grounded, and fo diſagreeing among 
themſelves, that a ſevere and inquiſitive examiner would fee little cauſe to admit them 
upon the bare account of his being a philoſopher, though he did not ſee any to reject 
them upon the account of his being a Chriſtian. And in particular, as to the Peripa- 
teticks, who by invading all the ſchools of Europe (and ſome in Alia and Africk) have 
made their ſect almoſt Catholick, and have produced divers of the famous queſtioners 
of Chriſtianity in the laſt age, and the firſt of this; the world begins to be apace un- 
deceived, as to many of their doctrines, which were as confidently taught and believed 
for many ages, as thoſe, that are repugnant to our religion; and there is now ſcarce any 
of the modern philoſophers, that allow themſelves the free uſe of their reaſon, who 
believes any longer, that there is an element of fire lodged under the ſuppoſed ſphere 
of the moon; that heaven conſiſts of ſolid orbs ; that all celeſtial bodies are in- 
generable and incorruptible; that the heart, rather than the brain, is the origine of 
nerves ; that the torrid zone is uninhabitable; and I know not how many other doc- 
trines of the Ariſtotelians, which our Corpuſcularian philoſophers think fo little worth 
being believed, that they would cenſure him, that ſhould now think them worthy to 
be ſolicitouſly confuted; upon which ſcore I preſume you will allow me to leave thoſe, 
and divers others, as weak Peripatetick conceits, to fall by their own groundleſsneſs. 
Bur you will tell me, that the Epicureans, and the Somatici, that will allow nothing 
but body in the world, nor no author of it but chance, are more formidable enemies 
to religion than the Ariſtotelians. And indeed I am apt to think they are ſo, but they 
may well be fo, without deſerving to have any of their ſects looked upon as philoſophy 
itſelf, there being none of them, that I know of, that maintain any opinion inconſiſtent 
with Chriftianity, that I think may not be made appear to be alſo repugnant to reaſon, 
or at leaſt not demonſtrable by it. You will not expect I ſhould deſcend to particulars, 
eſpecially having expreſsly diſcourſed againft the Epicurean hypotheſes of the origin 
of the world in another paper; and therefore, I ſhall obſerve to you in general, that 
the Carteſian philoſophers, who lay aſide all ſupernatural revelation in their inquiries 
into natural things, do yet both think, and, as to the two firſt of them, very plauſibly 
prove, the three grand principles of Epicurus, that the little bodies he calls atoms are 
indiviſible, that they all have their motion from themſelves, ard, that there is a vacuum 
in rerum naturd, to be as repugnant to mere reaſon, as the Epicureans think the notion 
of an incorporeal ſubſtance, or the creation of the world, or the immortality of the 
foul. And as for the new Somatici, ſuch as Mr. Hobbes (and ſome few others) by what 
8 | | | I have 


| % REASON and Relicion. 
J have yet ſeen of his, I am not much tempted to forſake any thing, that I Iookedup-- 
on as a truth before, even in natural philoſophy itſelf, upon the ſcore of what he 
(though never ſo confidently) delivers, by which hitherto I ſee not, that he hath made 
any great diſcovery either of new truths, or old errors. An honotirable member of 
the Royal Society hath elſewhere purpoſcly ſhewn, how ill he has proved his own opi- 
nions about the air, and ſome other phyſical ſubjects, and how ill he has underſtood and 
oppoſed thoſe of his adverſary. But to give you in this place a ſpecimen, how little 


their repugnancy to his principles of natural philoſophy ought to affright us from thoſe. 


theological doctrines they contradict, I ſhall here examine the fundamental maxim of 
his whole phylicks, that nothing is removed but by a body contiguous and moved; it 
| having been already ſhewn (by the gentleman newly mentioned) that, as to the next to 
it, which is, that there is no vacuum, whether it be true or no, he has not proved it. 
Ir no body can poſſibly be moved, but by a body contiguous and moved, as Mr. 
Hobbes teaches ; 1 demand, how there. comes to. be local motion in the world ? For,. 
either all the portions of matter, that compoſed the univerſe, have motion belonging 
to their nature, which the Epicureans affirmed for their atoms ;. or ſome parts of mat- 
ter have this motive power, and ſome have not; or elſe none of them have it, but all of 
them are naturally devoid of motion. If it be granted, that motion does naturally be- 
long to all parts of matter, the diſpute is at an end, the conceſſion quite overthrowing 
the hypotheſis, If it be ſaid, that naturally ſome portions of matter have motion, and 
others not, then the aſſertion. will not. be univerſally true: for though it may hold in the 


parts, that are naturally moveleſs, or quieſcent, yet it will not do ſo in the others, there 


being nothing, that may ſhew a neceſſity, why a body, to which motion is natural, ſhould: 
not be capable of moving, without being put into motion by another. contiguous and 
moved. And if there be no body, to which motion is natural, but every body needs an: 
outward movent, it may well be demanded, how there comes to be any thing locally moved 


in the world 7 which yet conſtant. and obvious experience demonſtrates, and Mr. Hobbes 


himſelf cannot deny. For if no part. of matter have any. motion but what it muſt owe 
to another, that is contiguous to it, and being itſelf in motion, impels it; and if there 
be nothing but matter in the world, how can there come to be any motion amongſt 
bodies, ſince they neither have it upon the ſcore of their. own nature, nor can receive 
it from external agents? If Mr. Hobbes ſhould reply, that the motion is impreſſed up- 
on any of: the parts of the matter by God, he will ſay that, which I moſt. readily grant 
to be true, but will not ſerve his turn, if. he would ſpeak congruouſly to his own hypo- 
theſis. For 1 demand, whether this ſupreme Being, that the aſſertion has recourſe to, 
be a corporeal or an incorporeal ſubſtance?” If. it be the latter, and yet be the efficient 
cauſe of motion in bodies, then it will not be. univerſally. true,. that whatſoever. body.is 
moved, is-ſo by a body. contiguous and moved. For, in our. ſuppoſition, the bodies, 
that God moves, either immediately, or by the intervention of any. other immaterial: 
being, are not moved by. a body contiguous, but by an incorporeal ſpririt. But be- 


cauſe Mr. Hobbes, in ſome writings of his,.is believed to think the very notion of an 


immaterial ſubſtance to be abſurd, and to involve a contradiction; and becauſe it may 

be ſubſumed, that if. God be not an immaterial ſubſtance, he muſt by conſequence be a 
material and corporeal one, there being no medium negationis, or third ſubſtance, . that is. 
none of thoſe two, I anſwer, that, if this be. ſaid, and ſo that Mr. Hobbes's deity be a 
Corporeal one, the ſame difficulty will recur, that I urged before. For: this body. will: 
not, by Mt. Hobbes's calling or thinking it divine, ceaſe to be a true body; and con- 
ſequently a portion of divine matter will not be able to move a portion of our mundane 
matter, without it be itſelf contiguous and moved; which it cannot be, but by another 
portion of divine matter, ſo qualified to impreſs a motion, nor. this again, but by ano- 
cher portions, — — — 
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how this corporeal deity will make good 


Conſiderations about the RRCONCILEABLRNESSG 
Axio beſides that it will breed a ſtrange confuſion, in rendering the phyſical cauſes of 
things, unleſs an expedient be found, to teach us how to diſtinguiſh accurately the mun- 
dane bodies from the divine, (which will perhaps prove no eaſy taſk ;) I ſee not yet, 
the hypotheſis I examine. For I demand, 
how this divine matter comes to have this local motion, that is afcribed to it? If it be 
anſwered, that it hath it from its own nature, without any. other cauſe, ſince the Epicu- 
reans affirm the ſame of their atoms, or merely mundane matter, I demand, how the 
truth of Mr. Hobbes's opinion will appear to me, to whom it ſeems as likely by the 
phenomena of nature, that occur, that mundane matter ſhould have a congenit mo- 
tion, as that any thing, that is corporeal, can be God, and capable of moving itz which 
to be, it muſt, for aught we know, have its ſubſiſtence divided into as many minute 
parts, as there are corpuſcles and particles in the world, that move ſeparately from their 
neighbouring ones. And, to draw towards a concluſion, I ſay, that theſe minutè divine 


bodies, that thus moved thoſe portions of mundane matter, concerning which Mr. Hob- 


zes denies, that they can be moved but by bodies contiguous and moved, theſe divine 
ſubſtances, I ſay, are, according to the late ſuppoſition, true bodies, and yet are moved 
themſelves, not by bodies, contiguous and moved, but by a motion, which muſt be 
innate, derived or flowing from their very eſſence or nature, ſince no ſuch, body is pre- 
tended to have a being, as cannot be referred as a portion, either to the mundane, or 
the divine matter. In ſhort, ſince local motion is to be found in one, if not in both, 
of theſe two matters, it muſt be natural to (at leaſt ſome parts of) one of them in Mr. 


7 Hobbes's hypotheſis z for, though he ſhould grant an immaterial being, yet it could not 


produce a motion in any body, ſince, according to him, no body can be moved, but by 
another body contiguous and moved.] Oo os TR e 

As then to this grand poſition of Mr. Hobbes, though, if it were cautiouſly pro- 
poſed, as it is by Des Cartes, it may perhaps be ſafely admitted, becauſe Carte/zus ac- 
Kknowledges the firſt impulſe, that ſet matter a moving, and the conſervation of mo- 


tion once begun, to come from God; yet, as it is crudely propoſed by the favourers 


of Mr. Hobbes, | am fo far from ſeeing any ſuch cogent proof for it, as were to be 
wiſhed for a principle, on which he builds fo much, (and which yet is not at all 
evident by its own light,) that I ſee no competent reaſon to admit it. 

I expect your friend ſhould here oppoſe to what I have been ſaying, that formerly re- 
cited ſentence, that is ſo commonly employed in the ſchools, as well of divines as of 


philoſophers : that ſuch or ſuch an opinion is true in divinity, but falſe in philoſophy ; 


or, on the contrary, philoſophically true, but theologically falſe. _ 


Uro what warrant thoſe, that are wont to employ ſuch expreſſions, ground their 
practice, J leave to them to make out; but as to the objection itſelf; as it ſuppoſes theſe 
ways of ſpeaking to be well grounded, give me leave to conſider that philoſophy may 
 figrify two things, which I take to be very differing. „ 5 

Foa, firſt, it is moſt commonly employed to ſignify a ſyſtem, or body of the opi- 
nions, and other doctrines of the parcicular ſect of thoſe philoſophers, that make uſe 
of the word. As when an Ariſtotelian talks of philoſophy, he uſually means the Peri 
patetick, as an Epicurean does the Atomical, or a Platoniſt the Platonick.  _ 
Bur we may allo, in a more general, and no Jeſs juſt acception of the term, under- 
ſand by philofophy, a comprehenſion of all thoſe truths or doctrines, which the na- 
taral reaſon of man, freed from prejudices and partiality, and aſſiſted by learning, at- 
tention, exerciſe, experiments, &c. can manifeſtly make out, or, by neceſſary conſe- 
quence deduce from clear and certain principles. 
 T'mis being briefly premiſed, I muſt, in the next place, put you in mind of what! 
formerly obterved to you, that many opinions are maintained by this, or that 15 of 
| 7 Chriſtians, 


/ RxASON and RRLICGIONT. 


Chriſtians, or perhaps by the divinity-ſchools of more than one or two ſects, which ei- 
ther do not at all belong to the Chriſtian religion, or, at leaſt, ought not to be looked 
upon as parts of it, but upon ſuppoſition, that the philoſophical principles and ra- 
tiocinations, upon which, and not upon expreſs or mere revelation, they are preſumed 
to be founded, are agreeable to right reaſon. 2.07 | | 


that, if philoſophy be taken in the firſt ſenſe above-mentioned, it's teaching things re- 
pugnant to theology, eſpecially taking this word in the more large and vulgar ſenſe 


| of it, will not cogently conclude any. thing againſt the Chriſtian religion. But, if phi- 


loſophy be taken in the latter ſenſe for true philoſophy, and divinity only for a ſyſtem 
of thoſe articles, that are clearly revealed as truths in the ſcriptures ; I ſhall not allow 
any thing to be falſe in philoſophy ſo underſtood, that is true in divinity ſo explained, till 
I fee ſome clearer proof of it, than I have yet met with. I have had occaſion, in the 
| foregoing diſcourſe, to fay ſomething, that may be applied to the point under debate; 
and in the following part of this letter, I ſhall have occaſion to touch upon it again : 


and therefore I ſhall now ſay but this in ſhort, that it is not likely, that God, being the 


author of reaſon as well as revelation, ſhould make it men's duty to believe as true, that, 
which there is juſt reaſon to reject as falſe. pore reel 7 

- THERE is indeed a ſenſe, wherein the phraſes, I diſapprove, may be tolerated. For 
if by ſaying, that ſuch a thing is true in divinity, but falſe in philoſophy, it were meant, 
that if the doctrine were propoſed to a mere philoſopher, to be judged of according to 
the principles of his ſect, or at moſt, according to what he, being ſuppoſed not to have 


heard of the Chriſtian religion, or had it duly propoſed to him, would reject it, the 
phraſe might be allowed, or at leaſt indulged. But then we muſt conſider, that the 
reaſon, why ſuch a philoſopher would reject the articles of Chriſtian: faith, would not 
poſſibly. proved, but becauſe theſe doctrines, 


be, becauſe they could by no mediums be 
being founded upon a revelation, which he is preſumed either not to have heard of, or 
not to have had ſufficiently propoſed to him, he muſt, as a rational man, refuſe to be- 
lieve them upon the ſcore of their proofleſneſs. . And the ſame philoſopher, ſuppoſing 
him to be a true one, though he will be very wary, how he admits any thing as true, 
that is not proved, if it fall properly under the cognizance of philoſophy ; yet he will 
be as wary, how he pronounces things to be falſe or impoſſible, in matters, which he 
diſcerns to be beyond the reach of mere natural reaſon, eſpecially if ſober and learned 
men do very confidently pretend to know ſomething of thoſe matters by divine revela- 
tion, which though he will not eaſily believe to be a true one, yet he will admit, in caſe 
it ſhould be proved true, to be a fit medium to evince truths, which, upon the account 
of mere natural light, he could not diſcover or embrace. To be ſhort, ſuch a philoſo- 
pher would indeed reject ſome of the articles of our faith hypothetically, i. e. upon 
| ſuppoſition that he need employ no other touch-ſtone to examine them by, than the 


principles and dictates of natural philoſophy, that he is acquainted with (upon which 


{core I ſhall. hereafter ſhew, that divers ſtrange chemical experiments, and other diſ- 
coveries would alſo be rejected; ) but yet he would not pronounce them falſe, but upon 
ſuppoſition, that the arguments, by which. they lay claim to divine revelation, are in- 
competent in their kind. For as he will not eaſily believe any thing within the ſphere of 
nature, that agrees not with the eſtabliſhed laws of it; ſo he will not eaflly adventure 
to pronounce one way or other in matters, that are beyond the ſphere of nature: he will 


indeed, as he juſtly may, expect as full a proof of the divine teſtimony, that is pre- 


tended, as the nature of the thing requires and allows ; but he will not be backward to 


Ax having premiſed theſe two things, I now anſwer more directly to the objection; 
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acknowledge, that God, to whom that teſtimony is aſcribed, is able to know and to do 


Vor. IV. 3 | L. . many 


17S 


Princip. 


Philoſ. part. 


that the thing 


faintneſſes, &c. it ap 


* 
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ceed to the conſideration I chiefly intended, viz. that from hence, that the medus of a 


revealed truth is either very hard, or not at all explicable, it will not neceſſarily follow, 
itſelf is irrational, provided the p 


poſitive proofs of its truth be ſufficient in 
their kind. For even in natural thipgs philoſophers themſelves do and muſt admit ſe- 


veral things, whereof they cannot clearly explicate or perhaps conceive the modus. I 


will not here mention the origin of - ſubſtantial: forms as an inſtance in this kind, becaule,. 
though it may be a fit as.to the Peripatetick philoſophy, yet not admitting, that: 
there are any ſuch beings, I will take no farther. notice of them; eſpecially becauſe,, 
for a clear inſtance to our preſent purpoſe, we need go no further than ourſelves, and: 
conſider the union of the foul and body in man. For who can phyſically explain, both 


how an immaterial ſubſtance ſhould be able to guide or determine, and excite the mo- 


tions of a body, and yet not be able to produce motion in it (as by dead palſies, great 
pears the ſoul cannot,) and, which is far more difficult, how an 
incorporeal ſubſtance ſhould receive ſuch impreſſions from the motions of a body, as 
to be thereby affected with real pain and pleaſure; to which 1 elſewhere add ſome other 
properties of this union, which, though not taken notice of, are perhaps no leſs dif- 
fculr to be conceived and accounted for. For how can we-comprehend, that there 
Mould be naturally ſuch an intimate union betwixt two ſuch diſtant ſubſtances, as an: 
(incorporeal) ſpirit and a body, as that the former may not, when it pleaſes; quit the lat- 
ter, which cannot poſſibly have any ſtrings. or chains, that can tie, or faſten to it that, 
which has no body, on which they. may. take hold. And F there ſhew, that it is full as 
difficult, phyſically to explicate, how. theſe ſo differing beings come to be united, as how- 
they are kept from parting at pleaſure, both the one and the other being to be reſolved: 
into the mere appointment. of God. And. if to avoid the abſtruſeneſs of the — 


: of Reason and Rtiicion, 
of this conjunction betwixt the rational ſoul and the human body, it be ſaid, as it is by 


the Epicureans, that the former is but a certain contexture of the finer and moſt ſubtle 


parts of the latter, the formerly propoſed abſtruſeneſs of the union betwixt the ſoul and 
the body will indeed be ſhifted off; but it will be by a doctrine, that will not much 


relieve us. For thoſe, that will allow no ſoul in man but what is corporeal, have a mo- 


dus to explain, that I doubt they will always leave a riddle, For of fuch I deſire, that 
they would explain to me, (who know no effects, that matter can produce, but by local 
motion and reſt, and the conſequences of it,) how mere matter, .(let them ſuppoſe.it as 
fine as they pleaſe, and contrive it as well as they can) can make ſyllogiſms, and have 
conceptions of univerſals, and invent ſpeculative ſciences and demonſtrations, and in a 
word do all thoſe things, which are done by man, and by no-other animal ; and he, that 
ſhall intelligibly explicate to me the modus of matter's framing theories and ratiocina- 
tions, will, I confeſs, not only inſtruct me, but ſurprize me too. 5 

AND now give me leave to make this ſhort reflection on what has been faid in this 
ſection, compared with what formerly I ſaid in the firſt ſection; that if on the one hand 
we lay aſide all the irrational opinions, that the ſchoolmen and other bold writers have 
unwarrantably fathered on Chriſtian religion, and on the other hand all the erroneous 
conceits repugnant to Chriſtianity, which the ſchoolmen and others have proofleſly fa- 
thered upon philoſophy, the ſeeming contradictions betwixt ſolid divinity and true phi- 
loſophy will appear to be but few, as I think the real ones will be found to be none at 
* Es ME. | E 48 
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| PHE next conſideration I-ſtiall propoſe, is, that a thing may, if ſingly or pre- 


eiſely conſidered, appear unreaſonable, which yet may be very credible, if con- 


| ſidered as a part of, or a manifeſt conſequence from a doctrine, that is highly ſo. 
Or this I could give you more inſtances in ſeveral arts and ſciences, than I think fit 
to be here ſpecified ; and therefore I ſhall. content myſelf to mention three or four. 

_ Wren aſtronomers tell us, that the fun, which ſeems not to us a foot broad, not 
conſiderably bigger than the moon, is above a hundred and threeſcore times bigger than 
the whole globe of the earth, which yet is forty times greater than the moon; the 
thing thus nakedly propoſed ſeems very incredible. But yet, - becauſe aftronomers very 
ſkilful in their art have, by finding the ſemidiameter of the earth, and obſerving the 
parallaxes of the planets, concluded the proportion of theſe three bodies to be ſuch as 
has been mentioned, or thereabout, even learned and judicious men of all ſorts, (phi- 
loſophers, divines, and others,) think it not credulity to admit what they affirm. 

So the relations of earthquakes, that have reached divers hundreds of miles; of 


eruptions of fire, that have at once overflown and burned vaſt ſcopes of land; of the 
up of new iflands in the 


blowing up of mountains by their own fires; of the caſting 
ſea itſelf, and other prodigies of too unqueſtionable truth; (for I know what work 
ignoranee and ſuperſtitien have made aboui other prodigies:) if they were atteſted but 


by ſlight and ordinary witneſs, they would be judged incredible, but we ſcruple not to 


believe them, when the relations are atteſted with ſuck circumſtances, as make the 
_ teſtimony as ſtrong, as the things atteſted are ſtrange. ET 
Ir ever you have conſidered, what Clavins, and divers other geometricians teach upon 

_ the ſixteenth propoſition of the third book of Exckd, (which contains a theorem about 
the tangent, and the circumference of à circle,) you cannot but have taken notice, 
that there are ſcarce greater paradoxes delivered by philoſophers or divines, than you 
will find aſſerted by geometticians themſelves. And though of late the learned Jeſuit 
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Tacquet, and ſome rigid mathematicians,” have queſtioned divers of thoſe" things, yet 


even, what ſome of theſe ſevere examiners conſeſs to be geometrically demonſtrable 


from that propoſition, contains things ſo ſtrange, that philoſophers themſelves, _ 
are not well acquainted with that propoſition and its corollaries, can frarce look 


them as other than incomprehenſible, or at leaſt incredible, things; which yet, as 


improbable as they are conſidered in themſelves, even rigid demonſtrators refuſe not to 
admit, becauſe they are legitimately deducible from an acknowledged truth. 52 

Axp fo alſo among the magnetical phænomena there are divers things, which, 
being nakedly propoſed, muſt ſeem altogether unfit to be believed, as indeed having 
nothing like them in all nature; whereas thoſe, that are verſed in magnetick philo- 
ſophy, even before they have made particular trials of them, will look upon them as 
credible, becauſe, how great paradoxes: ſoe ver they may ſeem to others, they are con- 
ſonant and conſequent to the doctrine of magnetiſm, - whoſe grand axioms (from what 
cauſe ſoever magnetiſms are to be derived) are ſufficiently manifeſt ; and therefore a 
magnetical . philoſopher would not, though an ordinary philoſopher would, think it 
unreaſonable to believe, that one part of the fame loadſtone ſhould draw a needle to it, 
and the other part drive the ſame needle from it; and that the needle in a ſeaman's 
compaſs, after having been carried may hundred leagues (through differing climates, 


and in ſtormy weather) without varying its declination, may, upon a ſudden, without 


any manifeſt cauſe, point at ſome part of the horizon ſeveral whole degrees diſtant from 
that, which it pointed to before. To which might here be added divers other ſcarce 


credible things, which either others or I have tried about magnetical bodies; but | ſhall 


hereafter have occaſion to take notice of ſame of them in a fitter place. 
WHEREFORE, when ſomething delivered in, or clearly deduced from ſcripture, is 


_ objected againſt, as a thing, which it is not reaſonable to believe, we muſt not only 
conſider, whether, if it were not delivered in that book, we ſhould upon its own. 
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fingle account think it fit or unworthy to be believed; but whether or no it is ſo im- 


probable, that it is more fit to be believed, that all the proofs, that can be brought for 


the authority of the ſcripture, are to be rejected, than that this thing, which comes 
manifeſtly recommended to our belief by that authority, is worthy to be admitted: 
I ſay, << manifeſtly recommended by that authority,” becauſe that, if the thing be not 
clearly delivered in ſcripture, or be not clearly and cogently deduced thence, ſo far as 
that clearneſs is wanting, fo far the thing itſelf wants of the full authority: bon the ſerip- 


ture, to impoſe it on our aſſent. 


[PzRHAPS it will procure what I have ſaid the better reception, if 1 add. a couple of 
teſtimonies not of any modern bigots, no, nor of any devour fathers of the church; 
but of two modern authors of ſects, and who in their kinds have been thought 
extremely ſubtle reaſoners, and no leſs rigid exacters of reaſon in whatever r 


admitted. 


Tax fuſt paſſage I ſhall alledge, i is the confeſſion of Socinus, who in his ſecond 
epiſtle to Andreas Duditbius, ſpeaks thus: Jam verò ut rem in pauca conſeram, quod ad 


meas aliorumve opiniones, que novitatis pre fe ferunt ſpeciem, atlinet, mibi ita videtur; 


A detur, ſcripturam Jacram ejus eſſe authoritatis, ut nullo modo ei contradici poſſit, ac de 
interpretatione illius omnis duntaxat fit ſcrupulus, (which he allows) nibil, utut veriſimile 
aut ratione concluſum videatur, afferri contra eas paſſit, quod ullarum fit virium, quotieſ- 
cunque illæ ſententiis atque verbis illius libri aut rationibus liquids inde deductis probate 
atque aſſerte fuerint, Which confeſſion of Secinus is ſurpaſſed by that of his champion. 
Smalcius, to be produced elſewhere in this paper. The other paſſage I met with in the 
excellent Monſieur Des Cartes's principles of philoſophy, where diſcourſing of the 
either infinite or indefinite diviſion of the particles of matter, which is neceſſary to 


make them fill exactly all the differingly figured ſpaces, through which various —_ 
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do ſometimes make them paſs; he confeſſes, as he well may, that the point is ex- 


ceedingly abſtruſe, and yet concludes :. Et qaamvis quomodo fiat inaefinita iſta divifio, 
cogitatione comprebendere nequeamus, non ideo tamen debemus dubitare, quin fiat, quia clare 
Percipimus iam neceſſario ſequi ex natura materiæ nobis evidentiſſimè cognitd, &c.] 


AnDd in this place it may be ſeaſonable, as well as pertinent, to take notice of three 


or four particulars, which, though they be in ſome meaſure implied in the former 

general conſideration, yet deſerve! to be diſtinctly inculcated here, both for their impor- 

tance, and becauſe they may as well be deduced as corollaries from the foregoing diſ- 
courſe, as be confirmed by the proofs I ſhall add to each of them. Of theſe the firſt 

ſhall be this, that we muſt not [preſently conclude a thing to be contrary to reaſon, be- 
cauſe learned men profeſs or even complain, that they are not able clearly to compre- 

hend it, provided there be competent proof, that! it is true, and the thing be i or- 
heteroclite. 


For it is not always neceſſary, to the making the belief of a thing rational, that we 


have ſuch a comprehenſion of the thing believed as may be had, and juſtly required i in 


ordinary caſes; ſince we may be ſure of the truth of a thing, not only by arguments 
ſuggeſted by the nature of the thing itſelf clearly underſtood by us, but by the exter- 


nal teſtimony of ſuch a witneſs, as we know will not deceive us, and cannot (at leaſt 


in our caſe) be reaſonably ſuſpected to be himſelf deceived. And therefore it may in 
ſome caſes ſuffice to make our belief rational, that we clearly diſcern ſufficient reaſon 


to believe, that a thing is true, whether that reaſon ſpring from the evidence and 


cogency of the extrinſick motives we have to believe, or from the proofs ſuggeſted to 
us by what we know of the thing believed, nay, though there be ſomething in the 
nature of that thing, which does puzzle and poſe our underſtanding. 

Trar many things, that are very hard, and require a great attention, and a good 
judgment to be made out, may yet be true, will be manifeſt from what 1 ſhall, within a 
page or two, note about divers geometrical, demonſtrations, which require, beſides a 


good ſtock of knowledge in thoſe matters, an almoſt invincible patience, to carry ſo 
many things along in one's mind, and go through with them. That alſo there are 


ether things, which, though they be as manifeſtly exiſtent, as thoſe newly mentioned 
can be demonſtratively true, are yet of ſo abſtruſe a kind, that it is exceeding difficult 
to frame clear and ſatisfactory notions of their nature, we might learn, if we were in- 
quiſitive enough, even from ſome of the moſt. obvious things; ſuch as, for inſtance, 


matter and time: As to the former whereof, (matter,) though the world and our own 


bodies be made of it, yet the ideas, that are wont to be framed of it, even by the great- 
eſt clerks, are incumbered with too great difficulties (fome of which I elſewhere men- 
tion) to be eaſily acquieſced in by conſidering men. And as for the latter, (time,) 
though that juſtly celebrated ſaying of Auguſtine, Si nemo ex me querat, quid ſit tempus, 
Icio; fi querenti explicare velim, neſcia; ſeem in the firſt part of it to own a knowledge 


of what time is, yet by the latter part, (wherein he confeſſes he cannot declare what it 
is,) I am not only allowed to believe, that he could not propoſe an intelligible idea of it, 


but invited to think, that, in the firſt part of the ſentence, he only meant, that when he 

did not attentively confi der the nature of it, he thought he underſtood ir, or that he 
knew, that there 13 ſuch a thing as time, though he could no explain what it is. 

Ap indeed, though time be that, which all men allow to be, yet, if per impoſſi Jile 


(as the ſchools ſpeak) a man could have no other notion or proof of time and eternity, 


(even ſuch eternity as muſt be conceded to ſomething,) than what he could collect from 
the beſt defcriptions of its nature and properties, that are wont to be given; I ſcarce 
doubt, but he would look upan it as an unintelligible thing, and incumbered with too 


many difficulties to be fit to de . into a wiſe man's belief. And this perhaps 
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Conſiderations about the Reconcittantenrs | 
yoo will grant me, if y6u have ever put yourſelf to the penance of perufing thoſe con - 
i about time and eternity, that partly in Aiotle and 
his commentators, and partly among the ſchoolmen, and others, are to be met with up- 
on theſe abſtruſe ſubyefts. And no wonder, ſince che learned Gaſſendes and his followers 
have very plauſibly (if not ſolidly) ſhewn, that duration {and time is but duration mea- 
ſured) is neither a ſubſtance nor an accident, which they alſo hold of fpace; about which 
the altercations among . philoſophers. and ſchoolmen are but little, if at all, inferior to 


thoſe about time. And 1 the rather chooſe to mention theſe inftances of time and 


ſpace, becauſe they agree very well with what I intimated by the expreſſion of primary 


or heteroclite things. 


To which may be referred ſome of thoſe things, that are called ſpiritual or ſuper- 
natural, about which the ſame conſiderations may have place, eſpecially by reaſon of 
this affinity between them, that when we treat of either, ſome proofs may in certain 
cafes be ſufficient, in ſpite of ſuch objections, as in other (and more ordinary cafes) 

ſhould invalidate arguments ſeemingly as ſtrong as thoſe proofs. „„ 

It it be here objected, that I am too bold in venturing, without the precedence or 
authority of learned men, to introduce ſo great a difference betwixt other things, and 


W 8 
thoſe, which I call primary and heteroclite ; 1 anſwer, that I ſhall not ſolicitouſly en- 


uite, whether any others have had the ſame thoughts, that I propoſed; ſince, whe- 
they be new or no, they ought not to be rejected, if they be rationll. 
AnD 1 have this inducement to ſuppoſe, that there ought to be in ſome caſes a great 


difference between them and other things, and conſequently between the Judgments we 


make of the ways of arguing about them, and about other things; fo that they are 


ey 
exceeding difficult, to be clearly conceived and explicated by our imperfect faculties, 
and by that difficulty, apt to make what men ſay of them, though true, to be leſs ſa- 


tisfactory and acquieſced in, than things not more true or rational, ſuggeſted upon en- 
quiries about ſubjects more familiar, or which are, at leaſt, more proportionate to our 
faculties: for thoſe abſtruſe ar pom of which we have been ſpeaking, being ſuch, as 


either have no proper and clear genus, by the help of which they may be eomprehen- 


d-d, or have not any thing in nature, that is (ſufficiency, like them) by a reſertiblance to 
which we may conceive them; or being perhaps, both primary and heteroclite too, as 
not being derived from the common phyſical caufes of other things, and having a na- 
ture widely differing from the reſt of things; it is no wonder, that our limited and im- 

perfect underſtandings ſhould not be able to reach to a full and clear comprehenfion of 


them; but ſhould be ſwallowed up with the fcruples and difficulties, that may be ſug- 


geſted by a bold and nice enquiry into things, to which there ſeems to belong, in ſome 


Ucon theſe, and other conſiderations of kin to them, I count it not irrational to 
think, that things primary and heteroclite, as alſo by a parity of reaſon, ſome things 
immaterial and ſupernatural, may be ſufficiently proved in their kind, if there be ſuch 
a' poſitive proof of them, as would- be competent and fatisfa&tory, in caſe. there were 


no conſiderable objections made againſt the thing proved (eſpecially ſuppoſing, that the 


aſſerted doctrine be not incumbered with much greater inconveniencies than the con- 
trary doArine, or than any other, propoſed concerning that ſubject:) nay, I know 
not, why we may not, in judging of primary, and of immaterial things, ſafely 
enough prefer that opinion, which has the more cogent poſitive proofs, though it ſeem 
liable to fomewhat the greater inconveniencies; becauſe, in fuch caſes, our underſtand- 
ing is gratified with what it moſt requires in all caſes, that is, competent poſitive in- 
ducements to aſſent; and it is not confounded by the objections, becauſe a diſability 
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to anſwer them directly, and fully, may very well proceed, either from the too abſtruſe: 
gature of the thing, or the limitedneBs and weakneſs of our human intellects. 
Anp thus we may render a reaſon, why, when we diſcourſe of ſuch uncommon 
matters, we may ſometimes reaſonably acquieſce in proofs, in ſpight of ſuch objections, 


as in ordinary caſes. would be prevailing ones, For the things, about which theſe 


proofs are converſant, being primary or heteroclite, or of as abſtruſe a nature, as if 
they were ſo, it too often happens, that, what opinion ſoever we chooſe about them, 
we muſt admit ſomething, that is incumbered with great difficulties, and therefore will 


be liable to great objeQions, that perhaps will never be directly and ſatisfactorily an- 


ſwered, And fince it may fare thus with us, where two oppoſite opinions are contra- 
diftory, we may conclude, that thoſe difficulties will not cogently evince the falſity of 
a theological opinion, which are but ſuch, that the fame, or as great, may be object - 
ed againſt another, that either is manifeſtly or confeſſedly a truth, or which muſt ne- 
ceſſarily be admitted to be one, if the contrary theological tenet be ſuppoſed not to be 
one. 5 „ . . 
2. AnqTHER corollary, that may be drawn from the diſcourſe, that afforded us the 
former, may be this; that it may not be unreaſonable to believe a thing, though its. 
proof be very difficult to be underſtood, To manifeſt this, I ſhall need no other ar- 


gument, than what may be afforded by divers geometrical. and other mathematical de- 


monſtrations; ſome of which are fetched, by intermediate concluſions, from principles 
fo very remote, and require ſo long a ſeries of mediums to be employed about them, 
that not only a man, that were of PiJate's temper, who having aſked him, that could 
beſt tell him, what is truth? would not ſtay a while to be ſatisfied about his enquiry, 
would, before he reaches half way to the end of the. demonſtration, or perhaps of the 


lemmas, be quite diſcouraged: from proceeding any further; but even ſedulous and: 


heedful peruſers do find themſelves oftentimes unable to carry along ſuch a chain of 


inferences in their minds, as. clearly to diſcern, whether the whole ratiocination be co- 


| herent, and all the particulars have their due ſtrength: and connection. And if you: 
pleaſe to make a trial upon ſome of the demonſtrations of Vitellio, or even of Clavins,, 
that I can direct you to, I doubt they will put you: to the full exerciſe of your patience,, 
and quite tire your attention :: and though the modern al 
way cf expreſſing quantities by ſymbols, have ſo abridged geometrical. and arith- 
metical demonſtrations, that, by the help of ſpecies, it is ſometimes eaſy. to demonſtrate,, 
that in a line, which in the ordinary way would require a whole page, (as our moſt 
learned friend Dr. Yard has ingenioufly ſhewn, by giving the demonſtrations of about 
twenty of Mr. Hobbes's theorems, in leſs. than ſo many lines;) yet ſome demonſtra- 
ble truths are fo abſtruſe, that, even in the ſymbolical way, men need more attention: 
to diſcern them, than moſt men would employ in any ſpeculatibn whatſoever: And: 
Des Cartes himſelf, as famous and expert a maſter as he was in this way, confeſſes, in 
a letter to one of his friends, that the ſolution of a problem in Pappus coſt him no leſs 


than fix weeks ſtudy; though now, moſt mathematical demonſtrations do indeed ſeem: 


far ſhorter than they are, becauſe that Eurlid's elements being generally received among 

mathematicians, all his propoſitions are ſo many lemmata, which need be but referred: 
to in the margin, being known and. demonſtrated already: By all which it may ap- 
pear, that, granting ſome theological truths: to be complained of by many, as things: 
lo myſterious and abſtruſe, that they cannot-readily diſcern. the force: of thoſe proots, 
that Des Cartes, and other ſubtile- ſpeculators, have propoſed to evince them; yet if 
other learned men, that are competent eſtimators, and are accuſtomed. to bring much 
patience and attention to the diſcernment of difficult and important truths, profeſs: 
ide mſelyes ſatisfied. with. them, the probations may yet be cogent,, notwithſtan 
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which we may conceive them; or being perha 
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Conſiderations about the Reconcittanteneess 5 
yoo will grant me, if you have ever put yourſelf to the penance of prom + thoſe con- 
Bandage „ about time and eternity, that partly in 5 le and 
his commentators, and partly among the ſchoolmen, and others, are to be met wich up- 
on theſe abſtruſe ſubjects. And no wonder, ſinee the learned Gaſſendas and his followers 
have very plauſibly (if not ſolidly) ſhewn, that duration {and time is but duration mea- 
ſured) is neither a ſubſtance nor an accident, which they alſo hold of ſpace; about which 
the altercations among philoſophers and ſchoolmen are but little, if at all, inferior to 


- thoſe about time. And 1 the rather chooſe. to mention theſe inftances of time and 


ſpace, becauſe they agree very well with what I intimated by the expreſſion of primary 
or heteroclite things. F e | 

To which may be referred ſome of thoſe things, that are called fpiritual or ſuper- 
natural, about which the ſame conſiderations may have place, eſpecially by reaſon of 
this affinity between them, that when we treat of either, ſome proofs may in certain 
cafes be ſufficient, in ſpite of ſuch objections, as in other (and more ordinary cafes) 


ſhould invalidate arguments ſeemingly as ſtrong as thoſe proofs. 


Ir it be here objected, that I am too bold in venturing, without the precedence or 


authority of learned men, to introduce ſo great a difference betwixt other things, and 
_ thoſe, which I call primary and heteroclite ; 1 anſwer, that I ſhall not ſolicitouſly en- 


uite, whether any others have had the fame thoughts, that I propoſed; ſince, whe- 
they be new or no, they ought not to be rejected, if they be rational. 
AND | have this inducement to ſuppoſe, that there ought to be in ſome cafes a 


great 

we 
make of the ways of arguing about them, and aboùt other things; ſo that they are 
exceeding difficult, to be clearly conceived and explicated by our imperfect faculties, 
and by that difficulty, apt to make what men ſay of them, though true, to be leſs ſa- 
tisfactory and acquieſced in, than things not more true or rational, ſuggeſted upon en- 
quiries about ſubjects more familiar, or which are, at leaſt, more proportionate to our 


faculties: for thoſe abſtruſe things, of which we have been ſpeaking, being ſuch, as 


either have no proper and clear genus, by the help of which they may be comprehen- 
d-d, or have not any thing in nature, that is (ſufficiently, like them) by a reſemblance to 


ps, both primary and heteroclite too, as 
not being derived from the common phyſical cauſes of other things, and having a na- 


ture widely differing from the reſt of things; it is no wonder, that our limited and im- | 


perfect underſtandings ſhould not be able to reach to a full and clear comprehenfion of 


them; but ſhould be ſwallowed up with the fcruples and difficulties, that may be ſug- 


geſted by a bold and nice enquiry into things, to which there ſeems to belong, in ſome 

reſpect or other, a kind of infinity. „ dn 
Uron theſe, and other conſiderations of kin to them, I count it not irrational to 

think, that things primary and heteroclite, as alſo by a parity of reaſon, ſome things 


© immaterial and ſupernatural, may be ſufficiently proved in their kind, if there be ſuch 
a a poſitive proof of them, as would- be competent and ſatisfactory, in caſe. there were 


no confiderable objections made againſt the thing proved (eſpecially ſuppoſing, that the 
aſſerted doctrine be not incumbered with much greater inconveniencies than the con- 
trary doctrine, or than any other, propoſed concerning that ſubject:) nay, I know 
not, why we may not, in judging of primary, and of immaterial things, ſafely 


enough prefer that opinion, which has the more cogent poſitive proofs, though it ſeem 


hable to ſomewhat the greater inconveniencies; becauſe, in fuch caſes, our underſtand- 
ing is gratified with what it moſt requires in all caſes, that is, competent poſitive in- 
ducements to aſſent; and it is not confounded by the objections, becauſe a diſability 
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to anſwer them directly, and fully, may very well proceed, either from the too: ahſtruſe 

nature of the thing, or the limitednefs and'-weaknefs of aur human intellects. | 
Anp thus we may render a reaſon, why, when we diſcourſe of ſuch uncommon 
matters, we may ſometimes reaſonably acquieſce in proofs, in ſpight of ſuch objections, 
as in ordinary cafes. would be prevailing ones. For the things, about which theſe 
proofs are converſant, being primary or heteroclite, or of as abſtruſe a nature, as if 
they were ſo, it too often happens, that, what opinion ſoever we chooſe ahout them, 


we mult admit ſomething, that is ineumbered with great difficulties, and therefore will 
| be liable to great objections, that perhaps will never be directly and ſatisfactorily an- 


ſwered, And fince it may fare thus with us, where two oppoſite opinions are contra- 
dictory, we may conclude, that thoſe difficulties will not cogently evince the falſity of 
a theological opinion, which are but ſuch, that the ſame, or as great, may be object 
ed againſt another, that either is manifeſtly or confeſſedly a truth, or which muſt ne- 


Olle. 


2. AnorhzR corollary, that may be drawn from the diſcourſe, that afforded us tlie 
former, may be this; that it may not be unreaſonable to believe a thing, though its. 


proof be very difficult to be underſtood. To manifeſt this, I ſhall need no other ar- 


gument, than what may be afforded by divers geometrical. and other mathematical de- 
monſtrations ; ſome of which are fetched, by intermediate concluſions, from principles 
fo very remote, and require fo long a ſeries of mediums to be employed about them, 


that not only a man, that were of Pilates temper, who having aſked him, that could 


beſt tell him, what is truth? would not ſtay a while to be ſatisfied about his enquiry, 
would, before he reaches half way to the end of the demonſtration, or perhaps of the 
lemmas, be quite diſcouraged: from proceeding any further; but even ſedulous and: 
heedful peruſers do find themſelves oftentimes unable to carry along ſuch a chain of 


inferences in their minds, as. clearly to diſcern, whether the whole ratiocination be co- 


herent, and all the particulars have their due ſtrength: and connection. And if you: 
pleaſe to make a trial upon ſome of the demonſtrations of Vitellio, or even of Clavius, 
that I can. direct you to, I doubt they will ꝑut you to the full exerciſe of your patience,, 
and quite tire your attention: and though the modern algebraiſts, by. their excellent 
way cf expreſſing quantities by ſymbols, have ſo abridged geometrical and arith- 
metical demonſtrations, that, by the help of ſpecies, it is ſometimes eaſy to demonſtrate, 


that in a line, which in the ordinary way would require a whole page, (as our moſt 


learned friend Dr. Yard has-ingenioufly ſhewn, by giving the demonſtrations of about 
twenty of Mr. Hobbes's theorems, in leſs. than ſo many lines;) yet ſome demonſtra- 
ble truths are ſo abſtruſe, that, even in the ſymbolical way, men need more attention: 
to diſcern them, than moſt men would employ in any ſpeculatibn- whatſoever: And: 
Des Cartes himſelf, as famous and expert a maſter. as he was in this way, confeſſes, in 
a letter to one of his friends, that the ſolution. of a problem in Pappus coſt him no leſs 
than ſix weeks ſtudy; though now, moſt mathematical demonſtrations do indeed ſeem: 
far ſhorter than they are, becauſe that Euclid's- elements being generally received among 
mathematicians, all his propoſitions are ſo many lemmata, which need be but referred: 
to in the margin, being known and. demonſtrated already By all which it may ap- 
pear, that, granting ſome theological: truths to be complained of by many, as things: 

ſo myſterious and abſtruſe, that they cannot readily diſcern. the force of thoſe proots, 
that Des Cartes, and other ſubtile- ſpeculators, have propoſed to evince them; yet if 
other learned men, that are competent eſtimators, and are accuſtomed to bring much 
patience and attention to the diſcernment of difficult and important truths, profeſs. 


ie mſelyes ſatisfied. with. them, the probations may yet be cogent,, notwithſtanding the 


difficulty 


ceſſarily be admitted to de one, if che contrary theological tenet be ſuppoſed not to be 
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ö difficulty to have their ſtrength apprehended. 5 F or, if. ſuch a iu ought to paſz 
for a mark, that a ratiocination is not valid, no reaſonings will be found fitter to be 
rejected or diſtruſted, than many of thoſe, whole cogency has procured ſuch a.repure 


to mathematical demonſtrations” s. EAT oe 
3. Ir may alſo be deduced from the foregoing diſcourſe, that it is not always againſt 
reaſon to embrace an opinion, which may be incumbered with a great difficulty, or li- 
able to an objection not eaſy to be ſolved ; eſpecially if the ſubject be ſuch, - that other 
opinions about it avoid not either the ſame W or as great ones. The 
firſt part of what is ſaid: in this confideration will often follow from the ſuppoſition 
made in the precedent diſcourſe,” For thoſe things, hat render a doctrine or aſſeftion 
difficult to be conceived and explained, will eaſily ſupply the adyerjarics .of it with ob- 
„/ ( 5 „„ OO 
f AND is for the latter, viz. the clauſe, which takes notice, that the conſideration, 
to which it is annexed, will chiefly take place in that ſort of opinions, that are ſpecified 

in it; it will need but little of diſtin& proof. „„ „„ 
- Fox it is manifeſt enough, that if the ſubject or object, about which the opinion 
paſed is converſant, be ſuch, that not only the contradictory opinion, but others 
alſo, are obnoxious either to the ſame imonveniencies, or to others, that are equal or 
greater; the difficulties, that are urged againſt a theological doctrine, -may (as hath 
been ſhewn already in the firſt corollary,) be rationally enough attributed, not to the 
unreaſonableneſs of the opinion, but to ſomewhat elſe. 0 ©  *_ _ 
Tre laſt conſectary, that (as I intimated) may be deduced from the precedent diſ. 
courſe, is, that it is not always unreaſonable to believe ſomething theological for a 
truth, which (I do hot ſay, is truly inconſiſtent with, but) we do not clearly diſcern to 
comport very well with ſometHing,elſe, that we alſo take for a truth, or perhaps, that 
is one indeed; if the theological tenet be ſufficiently proved in its kind, and be of that 
ſort of things, that we have been of late, and are yet diſcourſing of 
Tux generality of our philoſophers, as well as divines, believe, that God has a fore- 
knowledge of all future contingencies; and yet how a certain preſcience can conſiſt 
with the freewill of man, (which yet is generally granted him, in things merely moral 
or civil,) is ſo difficult to diſcern, that the Socinians are wont to deny ſuch things, as 
depend upon the will of free agents, to be the proper objects of omniſcience; and the 
head of the Remonſtrants, though a very fubtile writer, confeſſes, that he knows not, 
how clearly to make out the conſiſtency of God's orpiqgar. and man's freedom ; both 
which he yet confeſſes to be truths, being compelled to acknowledge the former, (for 
the latter is evident,) as well by the infiniteneſs, that muſt be aſcribed to God's perfec- 
tions, as by the prophetick prediftions, whereby ſuch contingent events have been ac- 
tually foretold, And the reconcilement of theſe truths is not a difficulty peculiar to 
the Chriſtian religion, but concerns ſpeculative men in all religions, who acknowledge 
the Deity to be infinitely perfect, and allow man, as they do, to be a free agent. 
[Bur I have made this ſection ſo. prolix already, that J muſt. not enlarge on this 
third particular. And therefore I ſhall ſhut it up with an acknowledgment of Des 
Cartes, which may be applied not only to it, but to almoſt all, that has been diſcourſed 
in this ſection, and indeed to a great part of this letter. He then in an epiſtle, that 
came not forth, till ſome years after the writer's death, ſpeaks thus to the philoſo- 
vol, 1. Phical adverſary, to whom it is addreſſed: As I have often ſaid, when the queſtion 
Letter 6, is about things that relate to God, or to what is infinite, we muſt not conſider, 
«© what we can comprehend of them, (ſince we know, that they ought not to be com- 
« prehended by us) but only what we can conceive of them, or can attain to by any 


certain reaſon or argument.“ )! . 


SECTION 
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as 
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))) 


ND now it is time to advance to one of the main conſiderations I had to propoſe 
to you, concerning the ſubject of this letter, and it is this; that when we are to 
judge, whether a thing be contrary to reaſon or not, there is a great deal of difference, 
whether we take reaſon for the faculty furniſhed only with its own innate principle, and 
ſuch notions, as are generally obvious, (nay, and if you pleaſe, with this or that phi- 
loſophical theory ;) or for the faculty illuminated by divine revelation, eſpecially that, 
which is contained in the books commonly called the Scripture. . 
To clear and enforce this the better, I ſhall invite you to take notice with me of the 
two following particulars. F 1 r 
We may then in the firſt place conſider, that even in things merely natural, men do 
not think it at all irratidflal, to believe divers ſuch things upon extrinſecal proofs, eſ- 
pecially the -teſtimony of the ſkilful, as, if it were not for that teſtimony, a man, 
though born with good parts, and poſlibly very learned in the Peripatetick, or ſome 
other particular philoſophy, would look upon as irrational to be believed, and contrary 
to the laws of nature. CE LS LES ere! 
Or this I ſhall give you ſome inſtances. in the phænomena of the loadſtone, and 
particularly ſuch as theſe ; that the loadſtone, though (as was above intimated) with 
one part it will draw, yet with another the ſame ſtone will repel the ſame point of the 
ſame excited needle ; and yet at the ſame time be fit to attract either point of another 
needle, that never came near a loadſtone before : that though it be the loadſtone, that 
imparts an attractive virtue to the iron, yet when the loadſtone is capped, as they call 
ed it, and fo a piece of iron (and conſequently a diſtance) is interpoſed betwixt the ſtone 
and the weight to be raiſed, it will take up by many times more, than if it be itſelf ap- I 1 
plied immediately thereunto, inſomuch that Mer ſennus relates, that (if there be no Ag 1 
miſtake,) he had a loadſtone, that of itſelf would take up but half an ounce of iron, 1 = 
which when armed (or capped) would lift up ten pounds, which, ſays he, exceeded 350 . ns 
the former weight three hundred and twenty times: that a mariner's needle, bein 
once touched with a vigorous loadſtone, will afterwards, when freely poiſed, turn it- 
ſelf north and ſouth; and if it be by force made to regard the eaſt and weſt, or any 
other points of the compaſs, as ſoon as it is left at liberty, it will of itſelf return to its 
former poſition : that a loadſtone floating on water will as well come to, and follow. a 
piece of ini that is kept from advancing towards it, as, when itſelf is fixed, and 
the iron at liberty, it will draw that metal to it: that without any ſenſible alteration 
in the agent or the patient, the loadſtone will in a trice communicate all its virtues to | 
a piece of ſteel, and enable that to communicate them to another piece of the ſame . 
metal: that if a loadſtone, having been marked at one end, be cut longwiſe according 
to its axis, and one ſegment. be freely ſuſpended over the other, the halves of the 
marked end, that touched one another before, will not now lie together, but the 
lower will drive away the upper; and that, which regarded the north in the marked 
end of the intire loadſtone, will join with that extreme of the lower half, which in the : 1 
intire ſtone regarded the ſouth: that (as appears by this laſt named property) there are . 16 
the ſame magnetical qualities in the ſeparated parts of a magnet, as in the intire ſtone; 1 
and if it be cut, or even rudely broken into a great many parts or fragments, every one 1 85 in 
of theſe portions, though perhaps not ſo big as a corn ef wheat, will, if I may fo. 79 
ſpeak, ſer up for itſelf, and have its own northern and ſouthern poles, . and become a 8 
little magnet ſui juris, or independent upon the ſtone, from which it was ſevered, and | it 
from all its other parts: that if a loadſtone be ſkilfully made ſpherical, this little mag- 4 
Vol. IV. A a | — netick 7 
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18 Conſiderations ahour the Rtcoxcitrapieness 
netick globe, very fitly by our Gilbert called a terrella, will not only, being freely 
placed, turn north and ſouth, and retain that poſition, but have its poles, its meri- 
dians, its æquator, &c. upon good grounds deſignable upon it, as they are upon the 
great globe of the earth. And this will hold, whether the tertella be great or ſmall, 
might not only much encreaſe the number of theſe odd magnetical phænomena, 
but add others about other ſubjects; but theſe may ſuffice to {aggelt to us this reflec- 
tion, that there is no doubt to be made, but that a man, who never had the oppor- 
tunity to ſee or hear of magnetical experiments, would look upon theſe as contrary to 
the principles of nature, and therefore to the dictates of reaſon, as accordingly ſome 
learned Ariſtotelians, to whom T had occaſion to propoſe ſome of them, rejected them 
as incredible. And I doubt not, but I could frame as plauſible arguments from the 
mere axioms of philoſophers, and the doctrine of philoſophick ſchools againſt ſome 
magnetical phenomena, which experience hath ſatisfied me of, as are wont to be 
drawn from the ſame topicks 1 the myſterious articles of faith; ſince among the 
ſtrange properties of the loadſtone there are ſome, which are not only admirable and 
ſtupendous, but ſeem repugnant to the dictates of the received philoſophy and the 
courſe of nature. For whereas natural bodies, how ſubtile ſoever, require ſome par- 
ticular diſpoſitions in the medium, through which their corpuſcles are to be diffuſed, or 
their actions tranſmitted z fo that light itfelf, whether it be a moſt ſubtile body, or a 
naked quality, is reſiſted by all opacous mediums, and the very efluvia of amber and 
other electricks will not COR the thinneſt glaſs, or even a ſheet of fine paper ; yet 
the loadſtone readily performing his operations through all kind of mediums, without 
«cepting glaſs itſelf. N 1 „ | 
I, the poles of two magnetick needles do both of them regard the north, another 
| philoſopher would conclude them to have a fympathy, at leaſt to be unlikely to diſagree : 
and yet, if he bring theſe extremes of the ſame denomination within the reach of one 
another, one will preſently drive away the other, as if there were a powerful antipathy 
between them. „ gs 5 85 8 
A ſomewhat long needle being placed horizontally, and exactly poiſed upon the point 
of a pin, if you gently touch one end with the pole of a vigorous magnet, that end 
ſnall manifeſtly dip or ſtoop, though you often take it off the pin, and put it on again. 
And this inclination of the needle will continue many years, and yet there is not only 
no other ſenſible change made in the metal by the contact of the loadſtone; but one end 
has required a durable preponderancy, though the other be not lighter, nor the whole 
needle heavier than before. And the inclination, of the magnetick needle may be by 
another touch of the loadſtone taken away, without leſſening the weight ot the part, 
that is deprived of it. ri ri ay oO 4 e 
Tux operation, that, in a trice, the loadſtone has on a mariner's needle, though it 
makes no ſenſible change in it, or weakens the loadſtone itſelf, will not be loſt, though 
you carry it as far as the ſouthern hemiſphere : but ir will not be the ſame in all places, 
but in ſome, the magnetick needle will point directly at the north, in others, it will 
deviate or decline ſome degrees towards the eaſt or the weſt: and, which ſeems yet 
more ſtrange, the ſame needle in the ſame place will not always regard the ſame point 
of the compaſs, but, looked on at diſtant times, may vary from the true meridian, 
ſometimes to the weſt, and afterwards to the eaſt. 333 e 
Alx the communicable virtues of the magnet may be imparted to iron, without any 
actual contact of the two bodies, but barely by approaching in a convenient way the 
iron to the loadſtone for a few moments. And the metal may likewiſe be deprived of 


2 virtues in a trice, without any immediate contact by the ſame, or another load- 
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I: you mark one end of a rod, or other oblong piece of iron, that never came nd 
a mignet, and hold it perpendicularly, you may at pleaſure, and in the hundred} 

art! of a minute, make it become the north or ſouth pole of a magnetical body. 
For af, when it is held upright, you apply to the bottom of it the north extreme of 
an excited and well-poiſed needle, the lower end of the iron will drive away that ex- 
treme, which yet will be drawn by the upper end of the ſame iron. And if, by in- 
verting, you make this lower end the uppermoſt, it will not attract, but repel the 
fame lilly or north point of the needle, juſt under which it is to be perpendicularly 

Tnovon vis anita fortior be a received rule among naturaliſts ; yet oftentimes, if a 
magnet be cut into pieces, theſe will take up, and ſuſtain much more iron, than the 


entire ſtone was able to do. | 


Ix, of two good loadſtones, the former 


ſtronger than the other, the greater will draw a piece of iron, and retain it much more 


ſtrongly than the leſſer; and yet, when the iron ſticks faſt to the greater and ſtronger 


loadſtone, the leſſer and weaker may draw the iron from it, and take it quite away. 
Taxse phænomena, (to mention now no more,) are ſo repugnant to the common 
ſentiments of naturaliſts, and the ordinary. courſe of things, that, if, antecedently to 
any teſtimony of experience, theſe magnetical properties had been propoſed to Ari- 
fletle himſelf, he would probably have judged them fictitious things, as repugnant to 
the laws of nature: nevertheleſs, though it ſeems incredible, that the bare touch of 


| a loadfſtone ſhould impart to the mariner's needle a property, which, (as far as we 


know) nothing in the whole world, that is not n tical, can communicate or 


; poſ- 
ſeſs ; and ſhould operate (as men ſuppoſe) upon it at three or four thouſand leagues di- 
ſtance z yet this is believed by the Peripateticks themſelves upon the teſtimony of thoſe 


navigators, that have failed to the Eaſt and Weſt- Indies; and divers even of the more 


rigid of the modern philoſophers believe more than this, upon the teſtimony of Gilbert, 


Cabæus, Kircherus, and other learned magnetical writers, who have affirmed theſe 
things; moſt of which I can alſo aver to you upon my own knowledge. 


| _ Tinvs the habitableneſs of the torrid zone, though (as I lately noted) upon probable 
grounds denied by Ariſtotle, and the generality of philoſophers for many ages; yet not 


only that, but its populouſheſs, is now confidently believed by the Peripatetick ſchool- 
men themſelves, who never were there. f 


_ Anv though Ptolomy, and ſome other eminent aſtronomers, did with great care and 


be much bigger, and on that account 


179 


ſkill, and by the help of geometry, as well as obſervations, frame a theory of the . 


planets ſo plauſibly contrived, that moſt of the ſueceeding mathematicians for twelve or 
fourteen ages acquieſced in it; yet almoſt all the modern philoſophers and aſtronomers, 
that have ſearched into theſe matters, with a readineſs to believe their eyes, and allow 


their reaſon to act freely, have been forced, if not to reject the whole theory, yet, at 


leaſt to alter it quite, as to the number and order of the planets, though theſe laſt na- 
med innovations are ſometimes ſolely, and always mainly, built upon the phenomena, 


diſcovered to us by two or three pieces of glaſs placed in a long hollow cane, and ho- 


noured with the name of a teleſcope. _ 


Tur laſt of the two things, 1 invited you to conſider with me, is this, that when- 
we are to judge, which of two diſagreeing opinions is moſt rational, i. e. to be jud 


— 


molt agreeable to right reaſon, we ought to give ſentence, not for that, which the 


taculty, furniſhed only with ſuch and ſuch notions, whether vulgar, or borrowed from 
this or that ſect of philoſophers, would prefer, but that, which is preferred by the 


faculty, furniſhed, either with all the evidence requiſite or advantageous to make it give 


Aa 2 a right 
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a right judgment in the caſe lying before it, or, when that cannot be had, with the beſt 
and fulleſt informations, that it can procure. ) rd ene 
Tarts is fo evident by its own light, that your friend might look upon it as an 
"affront to his judgment, if I ſhould go about ſolicicouſly to prove it. And therefore 
I ſhall only advertiſe you, that, provided the information be ſuch, as a man has juſt 
cauſe to believe, and perceives, that he clearly underſtands, it will not alter the caſe, 
whether he have it by reaſon, as that is taken for the faculty furniſhed but with its 
inbred notions, and the more common obſervations, or by ſome philoſophical theory, 
or by experiments purpoſely deviſed, or by teſtimony human or divine, which laſt we 
call revelation. For all theſe are but differing ways of, informing the underſtanding, 
and of ſignifying to it the fame thing; as the ſight and the 8 may aſſure a man, 
that a body is ſmooth or rough, or in motion or at reſt; (and in ſome other inſtances, 
feveral ſenſes diſcover to us the ſame object, which is therefore called obãectum commune; 
and provided theſe informations have the conditions lately intimated, which way ſoever 
the underſtanding receives them, it may ſafely reaſon and build opinions upon. them. 
ASTRONOMERS have within theſe hundred years obſerved, that a ſtar hath appeared 
among the fixed ones for ſome time, and having afterwards diſappeared, has yet ſome 
years after that ſhewed itſelf again. And though, as to this ſurprizing phenomenon, 
our experimental philoſophers could have contributed nothing to the producing it, and 
though it is quite out of all the received ſyſtems of the heavens, that aſtronomers have 
hitherto delivered; yet the ſtar itſelf may be a true celeſtial light, and may allow us to 
philoſophize upon it, and draw inferences from the diſcoveries it makes us; as well as 
we can from the phænomena of thoſe ſtars, that are not extraordinary, and of thoſe 


4 


falling ftars, that are within our own. ken and region. 


* p — 


 Trar the ſupernatural things, ſaid to be performed by witches and evil ſpirits, 
might, if true, ſupply us with hypotheſes and mediums, whereby to conſtitute and 
prove theories, as well as the phænomena of mere nature, ſeems tacitly indeed, but 
yet ſufficiently, to be acknowledged, by thoſe modern naturaliſts, that care not to take 
any other way to decline the conſequences, that may be drawn from ſuch relations, than 
folicitouſly to ſhew, that the relations themſelves are all, as I fear moſt of them are, 
falſe, and occaſioned by the credulity or impoſture of en. 
Bur not to do any more than glance at theſe matters, let us proceed upon what 1s 
more unqueſtionable, and conſider, that, ſince even our moſt critical philoſophers do 
admit many of the aſtoniſhing attributes of magnetick bodies, which themſelves never 
had occaſion to ſee, upon the teſtimony of Gilbert, and others, who never were able to 
ive the true cauſes of them; becauſe they look upon thoſe relators as honeſt men, and 
judicious enough not to be impoſed upon as to the matter of fact; ſince, I fay, ſuch 
amazing things are believed by ſuch ſevere naturaliſts, upon the authority of men, 
who did not know the intimate nature of magnetick bodies; and fince theſe ſtrange 
: phænomena are not only aſſented to, as true, by the philoſophers we ſpeak of, but 
many philoſophical confequences are without hæſſtancy deduced from them, withour 
any blemiſh to the judgment of thoſe, that give their aſſent both to the things and the 
inferences ; why ſhould it be contrary to reaſon to believe the teſtimony of God, either 
about his nature, which he can beſt, and he alone can fully know, or about the things, 
which either he himſelf has done, as the creation of the world, and of man; or which 
he means to do, as the deſtroying the world, (whether the whole world, or our great 
- vortex only, ] diſpute not) and the raifing both of good and bad men to life again, 
to receive rewards and puniſhments, according to their demerits. For methinks that 
» John v. 9. apoſtle argues very well, who fays, if we receive the teſtimony of men, the teſti- 
_« mony of God is greater; eſpecially about ſuch things concerning his own nature, 


1 will, 


of agen and RxLIelox. | 384 _-- = 


will, and purpoſes, as it is evident, that reaſon, by its own unaſſiſted light, cannot | Wt | 
give us the knowledge of. _ 
So that we Chriſtians, in aſſenting to doctrines upon the account of revelation, i 
need not, nor do not, reject the authority of reaſon, but only appeal from reaſon to 
itſelf, i. e. from reaſon, as it is more ſlightly, to its dictates, as it is more fully in- 
formed. Of which two ſorts of One there? is aun more rational, than to Prefer 
the latter to the former. ' 
Ap for my part, lam apt to think, kat if what has been repreſented i in this ſec- 
tion, were duly conſidered, this alone would very much contribute to prevent or an- 
ſwer moſt of the objections, that make ſuch of the queſtioners of religion, as are not 
reſolutely vicious, entertain ſuch hard thoughts of ſome articles of the Chriſtian faith, 
as if they were directly repugnant to reaſon, For, as we were obſerving, that is not 
to be looked on as the judgment of reaſon, that is pronounced even by a rational man, 
according to a ſet of notions, though the inferences from theſe would be rational, in 
caſe there were nothing elſe fit to be taken into conſideration by him, that judges ; but 
that is rather to be looked upon as the judgment of reaſon, which takes in the moſt in- 
formation procurable, that is pertinent to the things under conſideration. And there- 
fore men, though otherwiſe learned and witty, ſhew themſelves not equal eſtimators of 
the caſe of thoſe, that believe the articles we ſpeak of, when they pronounce them to 
aſſent irrationally, becauſe the things they aſſent to cannot be demonſtrated or main- 
tained by; mere natural reaſon, and would probably be rejected by Demorritus, Epicu- 
rus, Ariſtotle, or any other of the ancient philoſophers, to whom they ſhould be na- 
kedly propoſed, and whoſe: judgment ſhould be deſired about them. For, although 
this allegation would ſignify much, if we pretended to prove what we believe only by 
arguments drawn from the nature of the thing aſſented to; yet it will not ſignify much 
in our caſe, wherein we pretend to prove what we believe, chiefly by divine teſtimony, 
and therefore ought not to be concluded guilty of an irrational aſſent, unlefs it can be 
ſhewn, either that divine teſtimony is not duly challenged by us for the main of our 
religion; or that in the particular articles we father ſomething on that teſtimony, 
which is not contained in it, or rightly deducible from it. And to put us upon the 5 1 
proving our particular articles of faith, ſufficiently delivered in the fcriptures, and not : +1 
knowable without revelation, by arguments merely natural, without taking notice of | 
thoſe we can bring for the proof of that revelation, on whoſe account we embrace _ 
thoſe articles, is to challenge a man to a due}, upon condition he ſhall make no uſe of 
his beſt weapons; and is as unreafonable, as if a ſchootman ſhouid challenge your f 
friend to prove, that the torrid zone is inhabited, againſt the reaſons, that the Ariſto- 
telians are wont to give to prove it uninhabitable, without allowing him to make uſe 
of the teſtimony of navigators, who aſſure us of the conſtant breezes, that daily ven- 
tilate the air, and qualify that heat, which otherwiſe would not be ſupported, and who 
furniſh us with thoſe other circumſtances, whereon to e our Proots, which we, 
that were never there, can have but by relation. 
Axp indeed, the limitations, that Chriſtian religion Pot 10 ſome of the dictates of 
philoſophy, which were wont to be admitted in a more-general and unreſtrained ſenſe, 
and the doctrines about God and the ſoul; &c. that it Tſuperadds to thoſe, which the 
light of nature might lead men to about the ſame ſubjects; though to ſome they may 'F 
ſeem injurious to philoſophy and reafon, are as little unkind to either, as is the gar- 1 
dener to a crab-ſtock, or ſome ſuch other wild plant, when by eutting off ſome of the 14 
branches, and by making a lit in the bark, that he may graft om it a pare- main, or 55 
ſome other choice apples, by this ſeemingly hard uſage he brings it to bear much - 
nobler — than, if left to its own natural condition, it ever would have 2 E 2 
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I know not, whether to all, that hath been ſaid in this ſection, I may not add thus 
much further, that it ſometimes happens, that thoſe very things, which at firſt were 
propoſed to the underſtanding, and believed upon the ſeore of revelation, are after- 
ward aſſented to by it upon the account of mere reaſon. To which purpoſe I conſi- 
der, that not any of the ancient philoſophers, nay, as far as 1 have read, even of thoſe, 
that believed God to be the author of the world, dreamed, that he created matter of 
nothing, but only formed the world out of pra-exiſtent matter; whereas Chriſtian 
divines uſually teach, as an article of faith, that befides what they call a mediate crea- 
tion, as when fiſhes were made out of the water, or Adam's body was made out of 
the earth, there was an immediate production of matter itſelf out of nothing, 
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FT ER; what has been hitherto diſcourſed, it may be ſeaſonable to conſider, what 
kind of probation, or what degree of evidence may reaſonably be thought ſuf- 
icient, to make the Chriſtian religion thought fit to be embrace. 
PerHars I ſhall not need to tell you, that, beſides the demonſtrations wont to be 
treated of in vulgar logick, there are among philoſophers three diſtinct, whether kinds 
or degrees, of demonſtration. For there is a metaphyſical demonſtration, as we may 
call that, where the concluſion is manifeſtly built on thoſe general metaphyſical axioms, 
that can never be other than true; ſuch as nibi! poteſs femul efſe & non efſe ; ron entic 
nullæ ſunt proprietates reales, &c. There are alſo phyſical demonſtrations, where the 
concluſion is evidently deduced from phyſical principles; ſuch as are ex nibilo nibil ft: 
Nulla ſubſtantia in nibilum redigitur, &c. which are not fo abſolutely certain as the for- 
mer, becauſe, if there be a God, he may (at leaſt for aught we know) be able to create 
and annihilate ſubſtances ; and yet are held unqueſtionable by the ancient naturaliſts, 
who ſtill ſuppoſe them in their theories. And laſtly, there are moral demonftrations, 
" ſuch as thoſe, where the concluſion is built, either upon ſome one ſuch proof cogent in 
its kind, or ſome concurrence of probabilities, that it cannot be but allowed, ſuppoſing 

the truth of the moſt received rules of prudence and principles of practical philoſophy. 
AND this third kind of probation, though it come behind the two others in certainty, 
yet it is the ſureſt guide, which the actions of men, though not their contemplations, 
have regularly allowed them to follow. And the concluſions of a moral demonſtration. 

are the ſureſt, that men aſpire to, not only in the conduct of private men's affairs, but 
in the government of ſtates, and even of the greateſt monarchies and empires. And 
this is conſiderable in moral demonſtrations, that ſuch may conſiſt, and be, as it were, 
made up of particulars, that are each of them but probable ; of which, the laws eſta- 

bliſhed by God himſelf among his own people, as well as the practice of our courts of 

juſtice here in Exgland, afford us a manifeſt inſtance in the caſe of murder, and ſome 
| other criminal cauſes. For, though the teſtimony of a ſingle witneſs ſhall not ſuffice 
to prove the accuſed party guilty of murder; yet the teſtimony of two witneſſes, 
though but of equal credit, that is, a ſecond teſtimony added to the firſt, though of 
itſelf never a whit more credible than the former, ſhall ordinarily ſuffice to prove a man 
guilty; becauſe it is thought reaſonable to ſuppoſe, that, though each teſtimony ſingle 
but probable, yet a concurrence of ſuch probabilities, (which ought in reaſon to be 
atttibuted to the truth of what they jointly tend to prove) may well amount to a moral 
certainty, i. e. ſuch a certainty, as may warrant the judge to proceed to the ſentence of 
death againſt the indicted party. | F 4 
Io apply theſe things now to the Chriſtian religion: if you confider, with how 
much approbation from diſcerning men, that judicious obſervation of Ao Is 
I - | n 
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been entertained, where he ſays, that it is as unſkilful and improper a thing, to require 
mathematical demonſtrations in moral affairs, as to take up with moral arguments in 

matters mathematical; you will not deny, but that thoſe articles of the Chriſtian reli- 

gion, that can be proved by a moral, though not by a metaphyſical or phyſical demon- 


ſtration, may, without any blemiſh to a man's reaſon, be aſſented to; and that con- 


ſequently (by virtue of the foregoing conſiderations) thoſe other articles of the Chri- 
ſtian faith, that are clearly and legitimately deducible from the ſo demonſtrated truths, 
may likewiſe, without diſparagement, be aſſented to. £ EY | 

W may alſo here conſider further, that the N or refuſing to embrace the 
Chriſtian religion, which is not propoſed to us only as a ſyſtem of ſpeculative doctrines, 


but alſo as a body of laws; according to which, it teaches us, that God commands 


us to worſhip him, and regulate our lives; the embracing, I fay, or not embracing 
this religion, is an act of human choice, and therefore ought to be determined accoru- 
ing to the dictates of prudence. Now, though in matters, that very much import 
us, we may wiſh for and endeavour after. ſuch reaſons, whereby to- determine our re- 
ſolves, as may amount to moral demonſtrations ; yet prudence will not always require, 


that we ſhould refuſe to act upon arguments of a leſs cogency, than moral demonſtra- 


tions. For oftentimes, in human affairs, it fo falls out, that divers hazards, or other 
inconveniencies, Will attend whatever refolution we take; and in that caſe, all 
that prudence requires, or can enable us to do, is, to take that reſolution, which 
upon the whole matter ſeems to be preferable to any other; though that, which 
is thus preferred, may perhaps be liable to ſome objection, that cannot be directly 


anſwered, but only obliquely, by the preponderancy of the arguments, that perſuade 


the choice, againſt which the objection is made. | 
Bur here perhaps you will tell me, that the ſafeſt way, in caſe of ſuch importance, 
is to ſuſpend an action, that is every way attended with difficulties, and to forbear ei- 
ther embracing or rejecting the Chriſtian religion, till the truth or falſeneſs of it come 
to appear evident and unqueſtionable. „„ 5 
To which I anſwer, that indeed in matters of bare ſpeculation, about which our 


underſtandings only need to be converſant, the ſuſpenſion of aſſent is not only practi- 
cable, but uſually the ſafeſt way; but Des Cartes himſelf, who has been the greateſt 
example and incuſcator of this ſuſpenſion, declares, that he would have it practiſed on- 


ly about human ſpeculations, not about human actions; ſed bæc interim dubitatio a 


ſolam contemplationem veritatis reſtringenda; non quantum ad uſum vitæ: 
rerum agendarum occafio præteriret, antequam nos dubiis noftris exolvere poſſemas. Non 
raro quod tantum eft veriſimile copimur amplet#i, vel etiam interdum, etfi e duobus unum 
altero veriſimilius non appareat, alterutrum tamen eligere, And in ſome of his other 


En per ſæpe 


writings he ſpeaks ſo much to ſhew, that it is unreaſonable to expect in matters, where 


embracing or rejecting a courſe, that requires practice, is neceſſary, ſuch a certainty, 
as he judges neceſſary to make a true phil er acquieſce in reference to propoſitions 


about ſpeculative matters, that I find by one of his letters, that he was vehemently 
accuſed for having taught, that men need not have as ſure grounds for chuſing virtu- 


ous and avoiding vicious courſes, as for determining about things merely notional. 


AND here let me obſerve to you the difference, that I take notice of in the caſcs, 


where we are put upon deliberating, whether we will chuſe or refuſe a thing propoſed. 
For it may be propounded to us, either as a proffer, on whoſe acceptance an advantage 
may be hoped, or as a duty, which, beſides the advantage it promiſes to the perfor- 


mance, has a penalty annexed to the non-performance, or as an only expedient to a- 


void a great miſchief, or obtain a great good. 


— 


Tus, 
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by Tavs, when in the Theatrum Chymicum ſome. of its chief authors, as Lully, Geber, 
Artephias, who pretend to have been adepti, i. e. poſſeſſors of the elixir, very earneſtly 
exhort their readers to apply themſelves to ſo noble and uſeful a ſtudy as alchymy, (by 
the help of which, the laſt named Ar/ephius is ſaid to have lived 1000 years,) they 
make but a propoſition of the firſt ſort. For though a proſperous attempt to make the 
philoſophers ſtone (ſuppoſing there be ſuch a thing) would poſſeſs a man of an. ineſti- 
mable treaſure ; yet, if he either refuſe to believe theſe writers, or if he do believe them, 
refuſes to take the pains required of him, that would follow their counſel, he can only 
mils of the wealth, &c. they would make him hope for, but is really never a whit the 
poorer, or in a worſe condition, .than if they had not endeavoured to engage him. 
Bur if an abſolute ſovereign commands ſomething to be done by his ſubjects; and 
to enforce his command, does not only propoſe great recompenſes to thoſe, that ſhall 
perform what it preſcribed, but thieatens heavy penalties to the diſobedient; this will 
belong to the ſecond fort of caſes above mentioned, in which, as it is evident, a man 
has not the ſame latitude allowed him as in the firſt, N 1805 
Bor if we ſuppoſe, that a man by a tranſlation of very peccant matter has got a 
ſpreading gangrene in his arm, and a ſkilful ſurgeon tell him, that, if he will part 
with his arm, he may be recovered, and ſave his life, which elſe he will certainly loſe; 
this caſe will belong to the laſt ſort above- mentioned; the patient's parting with his 
arm being the only remedy of the gangrene, and expedient to ſave his life, and recover 
his health. And here alſo ic is manifeſt, that there are far ſtronger motives, than thoſe 
mentioned in the firſt caſe, to make a poſitive and timely reſolution, - - — © 
To bring this home to our ſubject, I need but mind you, that the Chriſtian doctrine 
does not only promiſe a heaven to ſincere believers, but theatens no leſs than a hell to 
_ "23. Tux voice of Moſes to the Jews is this, © Behold, I ſet before you this day a bleſ- 
fing and a curſe; a bleſſing, if ye obey the commandments of the Lord your God, 
« which I command you this day; and a curſe, if ye will not obey. the command- 
« ment of the Lord your God, but turn aſide out of the way, which I command you 
« this day.“ x . TE x OE a 90: 0 OG 
AND the commiſſion, that Chriſt gave his apoſtles, to preach the goſpel, runs thus: 
Mark xvi, ** Go ye into all the world, and preach the goſpel to every creature,” i. e. to all man- 
15, 16. kind; © he that believeth, and is baptized, ſhall be ſaved ; but he, that believeth not, 
40 ſhall be damned.“ 3 TOE: Cobly: ! LEG : 
By this you may perceive, that as far as there. is. either truth or probability in the 
Chriſtian religion, ſo far forth he, that refuſes to become a diſciple to it, runs a venture, 
not only to loſe the greateſt bleſſings, that men can hope, but to fall eternally into the 
greateſt miſeries that they can fear. And indeed our caſe, in reference to the Chriſtian 
religion may not only be referred to the ſecond ſort of, caſes lately mentioned, but to 
the third ſort too. For as the language of the author of the Chriſtian religion was to 
Joon wit. his auditors. If ye believe not, that I am he (the Meſſias) ye ſhall die in your fins;” 
ſo of the two greateſt heralds of it, the one tells the Jews, that neither is there ſalva- 
Ads . 12. tion in any other: for, © there is no other name under heaven given among men, 
OR - whereby we muſt be ſaved:“ And the other tells the Theſſalonians, that the“ Lord 
'2,3,9. * Jelus ſhall be revealed from heaven with his mighty angels in flaming fire, taking 
| «© vengeance on them, that know not God, and obey not the goſpel of our Lord Jeſus 
„ Chriſt; who ſhall be puniſhed with everlaſting deſtruction from the preſence of the 
& Lord, and from the glory of his power.” be > 


\ 


By all this it appears, that the Chriſtian religion is not propoſed barely as a proffer 
of heaven in caſe men embrace it, but as a law, that men ſhould embrace it upon the 
— greatel 


of Rrazck and Rxiicion, 


greateſt penalty, and as the only expedient and remedy to attain eternal happineſs, and 


eſcape endleſs miſery z ſo that the forbearing to ſubmit our necks to the yoke of Chriſt 
being as well a ruinous courſe, as to reject it, that, which reaſon here puts us upon, 
is, not ſo much to conſider, whether or no the arguments for the Chriſtian religion be 
demonſtrations, and will enable a man to anſwer directly all objections and ſcruples ; 
(for there are divers courſes, that prudence may enjoin a man to ſteer, whilſt philoſophy 
ſuggeſts ſpeculative doubts about the grounds of ſuch reſolutions ;) but whether it be 


more likely to be true, than not to be true, or rather, whether it be not more adviſea- 


ble to. perform the conditions it requires upon a probable expectation of obtaining the 

bleſſings it promiſes, than by refuſing it to run a probable hazard of incurring ſuch 

great and endleſs miſeries, as it peremptorily threatens. 

Irx will perhaps be ſaid, that this is a hard caſe. But that is an . I am not 
here to conſider z ſince it properly belongs to the doctrine about the providence of God, 
who being the only Author and abſolute Lord of the creatures, who can receive nei- 
ther laws nor benefits from them, that can oblige him to them; has a right to preſcribe 
them what laws he thinks fit, that are not impoſſible for them to obey, and to puniſh 
their diſobedience to ſuch laws; and much more has a right to annex what conditions 
he pleaſes, to that ineſtimable felicity he holds forth ; the proffer of it upon any terms 
being a free act of his mere goodneſs, and the value of it incomparably ſurpaſſing 


whatever we men can do or ſuffer to obtain it; eſpecially conſidering, that, as he 


might enforce his commands, as ſovereigns commonly do, by threatning g penalties to 


the diſobedient, without propoſing rewards to the performers; ſo he has given men 


ſuch probable arguments to ground their expectations on, that they will be ſelf- con- 
demned, if they reject the religion he propoſes, and yet maintain it to be decent (if I 
may ſo ſpeak) for him to crown their faith with unvaluable bleſſings. But, as I was 


ſaying, x direct and full anſwer to this allegation belongs not to this place, where it 


may ſuffice to ſay, that, whether the caſe be hard or no, yet this is the caſe. And 
therefore, though the proofs of the Chriſtian religion did not amount (which yet I do 


not grant) to moral demonſtrations, a man may act rationally in embracing that 


religion, if all things conceal, it erer more likely to be true, than not to wy 
true. 


Anp I ſhall by and by ſhew you, chat ** is not the only caſe, where prudence purs 
us upon making reſolutions, notwithſtanding contrary doubts. 


I know the harſhneſs of the caſe is by moſt men made to "conliſt i in this, that for a 


reli whereof the truth ſuppoſed in its promiſes and threats is not demonſtrative 
proved, we mult reſign up our pleaſures, and ſometimes undergo conſiderable hard- 


ſhips and loſſes, and conſequently we mult quit what is certain, for what is uncertain. 


I have in another paper had occaſion to ſay ſomething elſe to this objection, than what 


(o avoid repetition). ſhall make up my preſent anſwer, which conſiſts of two parts. 


Tux firſt whereof is, that what we are to give up to become Chriſtians, is not really 
fo valuable in itſelf, as the objecters think, and that it is of ſcarce any value at all, if 
compared to the goods we may acquire by parting with them. For alas! what is it, 
that Chriſtianity requires us to forego, . but ſmall petty enjoyments? which thoſe,” that 
have had the moſt of, have found them, and pronounced them | unſatisfactory, whilſt 
they poſſeſſed them, and which manifeſt experience ſnews to be no leſs tranſitory, than 
they rg been declared empty, ſince a thouſand accidents may take them from us, and 
death will infallibly, after a ſhort time (which can be but a moment compared to eter- 
nity) take us from them. And if it be ſaid, that theſe enjoyments, ſuch as they are, 
are at. leaſt the only happineſs, that we can make ourſelves ſure of; I muſt freely pro- 


feſs, that I thigk it therefore the more reaſonable to part with them, if it be neceſſary, 
upon 
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overcome the diſeaſe; and on the co 


do, he is certain to loſe one of his uſefulleſt limbs, and is not certain, but 


* 
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upon the hopes, that Chriſtian religion gives us. For (eſpeeially if a man behold thoſe 
1 not only with a philoſophical eye, that ean Ls mos Heh them, but with a 
Chriſtian eye, that can look beyond them,) if there can be no greater happineſs, 1 do 
not think ſo poor a thing, as men call happi worth being greedily defired ; and if 
there be ſuch a tranſcendent happineſs as Chriſtianity holds forth, I am fure, that de 
ſerves to be the object of my ambition. So that either the meanneſs of worldly ha 


pineſs will make me think it no great miſery to want it, or the excellency of vials 


felicity will make me think it great wiſdom to part with earthly for it. 


AnD now, in the ſecond 


part of my anſwer, I muſt invite you to conſider with me, | 


that Chriſtian religion requires not of us actions more imprudent, than divers others, 
that are generally looked upon as complying with the dictates of 


nee, and ſome 
of them practiſed: by great politicians themſelves, in the weighty affairs of ſtate. 


You know, what a common practice it is, in ſtorms at ſea, for the merchants 


themſelves to throw over-board their goods, and, perhaps too, their victuals, (as in 


Paul's caſe) though they be ſure to loſe what they caſt away, and are not certain, either 
that this loſs will ſave the ſhip, or that the ſhip may not be ſaved without it. The 
wiſeſt, and even the worldlieſt men, whether princes or private perſons, think them- 
ſelves never more fo, than when they toil, and lay out their care and time, and uſually 
deny themſelves many things, to provide advantagiouſly for children, which they have 
but a woman's word for, and conſequently a bare moral probability to aſſure them to be 
theirs. | 2 . | A 
In the ſmall pox many phyſicians are for bleeding, and others (as moſt of our En- 
gliſh practitioners) are very much againſt it. Suppoſing then (which: is no very rare 
caſe) that a perſon invaded by that diſeaſe be told by one of his phyſicians, that, un- 
leſs nature be eaſed of part of her burthen by phlebotomy, ſhe will never be able to 


ntrary, the other aſſures him, that, if by exhauſt- 


ing the treaſure of life, (the blood) he further weakens nature, which is but too weak 


already, the diſeaſe muſt needs overcome her: what can a prudent man do in this caſe, 
where he can take no reſolution, againſt which: probable arguments that are not direct] 


and fully to be anſwered, may not be oppoſed, and where yet the ſuſpenſion of — 


Jution may be as ruinous, as the venturing to take either of thoſe he is invited to? 
AnD in the formerly mentioned caſe, a man, that has a ſpreading gangrene in his 
arm, if he conſents, that it be cut off, which prudence often requires that he ſhould 


that he may 

fave his life without that loſs, nor that he ſhall ſave it by that loſs. 
AnD to give you an inſtance or two of a more publick nature; how many examples 
does hiftory afford us of famous generals and other great commanders, who have ven- 


tured their forces and their lives to ſeize upon places promiſed to be betrayed to them by 
thoſe they had corrupted with money; though the ground, upon which they run this 
hazard, be the engagement of ſome, who, if they were not traytors, that could fal- 


fify their faith, would never have been bribed to make ſo criminal and ignominious an 
* ee ? How often have the greateſt politicians either reſolved to enter into a war, 
"QC 


courſes, that they foreſee will end in a war, upon the informations they receive 
from thoſe they have corrupted in other prince's councils ; though, to believe ſuch in- 
delligencers, thoſe, who venture ſo much upon their informations, muſt ſuppoſe them 


faithleſs and perfidious men? 


IT were not difficult, to add other inſtances to the fame purpoſe, by which, joined 


with what has been above difcourſed, it may appear, that a man need not renounce or 
lay afide his reaſon to reſolve to fulfil the conditions of the goſpel, though the argu- 
ments for it were none of them demonſtative ones. For, ſo much as a 


probability of 


4 obtaining 


f RASsCt and Reticion, Ns 
obtaining by it ſuch ineſtimable bleſſings, as it propoſes, and little more than a bare 
probability of incurring, by rejecting it, ſuch unſpeakable miſeries, as it threatens, 
may rationally induce a man to reſolve upon fulfiling its reaſonable conditions, and his 
prudence may very well be juſtified, if it do bur appear, that (f.) It is more probable, 
that ſome religion ſhould be true, than that ſo many well atteſted miracles alledged by 
the ancient Chriſtians ſhould be falſe; and that God, who is the author of the world, 


and of men, (for ſo much I think may be phyſically proved) ſhould leave man, whom 
be has ſo. fitted, and by benefits and internal | 

preſs direction how to do it: and that (2.) If there be any true religion, the Chriſtian is 
the molt likely to be that, in regard ngt only of the excellency of its doctrine and pro- 
miſes, but of the prophecies and miracles, that bore witneſs to it, the records of which 
| were made by honeſt plain men, who taught and practiſed the ſtricteſt virtue, and who 
knew their religion condemned lying, freely joined their doctrines and narratives with 
their blood: the truth of which was ſo manifeſt in the times, when they were faid to 
be done, that the evidence ſeemed abundantly ſufficient to convert whole nations, and 
among them many conſiderable and prudent perſons, who had great opportunity, as 


well as concern, to examine the truth of them, and who were by their intereſt and 


education ſo indiſpoſed to embrace Chriſtianity, that, to make a ſincere profeſſion of 


ws obliged to worſhip him, without any ex- 
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it, they muſt neceſſarily relinquiſh both their former religion, and their former vices, 


and venturouſly expoſe for it not only their fortunes, but their lives. 

Ir it be here objected, that it is very harſh, if not unreaſonable, to exact, upon ſo 
great penalty as damnation, fo firm an aſſent, as is requifite to faith, to ſuch doctrines, 
as are either obſcurely delivered, or have not their truth demonſtratively made out: I 
_ anſwer, that whatever others may think, I don't believe, that there is any degree of 

faith abſolutely neceſſary to ſalvation, that is not ſuitable to the evidence, that men 
may have of it, if they be not wanting to themſelves through lazineſs, prejudices, 


vice, paſſion, intereſt, or ſome other culpable defect. For conſidering, that God is zuſt, 


and gracious, and has been pleaſed to promulgate the goſpel, that men, whom it ſup- 
| poſes to act as ſuch (that is, as rational creatures) ſhould be brought to ſalvation by it; 
ſee no juſt. cauſe to think, that he intends to make any thing abſolutely necefſa.y to 
falvation, that they may not ſo far clearly underſtand as they are commanded diſtinctly 
and explicitely to believe it; and what is not ſo delivered, I ſhould, for that very rea- 
fon, unwillingly admit to be neceſſary to ſalvation : and you may here remember, that 
I formerly told you, I was far from thinking all the tenents either of the ſchools, or 
of particular churches, to be ſo much as Chriſtian verities, and therefore am very un- 
like to allow them here to be fundamental and neceſſary ones; and I take it to be almoſt 
as great as common a miſtake, that all the doctrines, that concern fundamental articles, 


muſt be fundamental too; as if, becauſe the head is a noble part of the body, and eſ- 


ſential to life, therefore all the hair, that grows upon it, muſt be thought ſuch too. 


But then, as to the abſolute firmneſs of aſſent, that is ſuppoſed to be exacted by Chri- 
ſtianity to the articles it delivers, I am not ſure, that it is ſo neceſſary in all caſes to true 
and ſaving faith, as very many take it to be. For firſt, the ſcripture itſelf tells us, 


that ſome of the truths it reveals, are unfathomable myſteries, and ſome other points 
are duovonrs, hard to be underſtood; and it is unreaſonable to ſuppoſe, that the high- - 


eſt firmneſs of aſſent is to be given to ſuch articles, or to thoſe parts of them, as their ob- 
1.urity keeps us from having ſo much reaſon to think, that we clearly underſtand them, 
as we have to ſuppoſe we underſtand thoſe, that are far more plainly revealed. And, 
ſecondly, to ſpeak more generally, itis harſh to ſay, that the ſame degree of faith is 
_ neceſſary to all perſons, ſince men's natural capacities and diſpoſitions, and their educa- 

tion, and the opportunities they have had 75 being informed, do very much, yet 3 
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haps not culpably, diſpoſe ſome more than others to be diffdent, and apt to Heſſtate:, 


and frame doubts. And the ſame arguments maꝝ appear evident enougł to one man, 


to make it his duty to believe firmly what they perſuade, which in another, naturally | 
more ſceptical, or better acquainted with the difficukies and objections urged by the 


oppoſite party, may leave ſome doubts-and-ſeruples:excuſable enough. And. when ei- 


ther the docttine itſelf is not clearly delivered, or the proofs of it, that a man could 
yet meet with, are not fully cogent; for that man, not to give ſuch truths the ſame de- 
gree of aſſent, that demonſtration may produce, is not, as many interpret it, an affront 
to the veracity of God, ſince he may be:heartily diſpoſed and ready to believe all, that 


ſhall appear to him to be revealed by God, and only doubts, whether the thing pro- 
poſed be indeed revealed by him, or whether the diffident party rightly: uderſtands the 
ſenſe of theſe words, wherein the revelation is contained; which is not to diſtruſt God, 


but himſelf: and that in ſome caſes, a degree of faith, not exempt from doubts, may, 


through God's goodneſs, be accepted, we may learn from hence, that the apoſtles. 


themſelves, who were ſo much in Chriſt's favour, made it their prayen to him, that he 
would increaſe their faith: and the, that begged, that if he could do any thing for his 


ing themſelves upon the very point of periſhing, were ſaved by him, at the ſkme time, 


when he gave them the epithet, of memof little faith :?? and at another time, Peter 
walking upon the ſea, though he had loſt a degree of. that faith, that made him firſt 


engage upon that adventure, and was reproved for it by Chriſt, was yevreſcued from that 
ſinking condition, which. both he and his faith were in. And we are all told, in the goſ- 
pel, of a faith, which, though no bigger than à grain of muſtard-ſeed, may enable a 
man to remove mountains: and though this paſſage ſpeaks not primarily. of juſtifying 


faith, yet (till it may ſerve to ſhew, that degrees of aſſent, far ſhort of the greateſt, 
may be ſo ſar accepted by God, as to be owned. by miraculous exettions of his power. 


For the faith then, that is made a neceſſary condition under the goſpel, as the genuine 
fruit and ſcope of it is obedience; ſo it is not indiſpenſably ſuch a faith, as excludes 


doubts but refuſals. And though the aſſent be not ſo ſtrong, as may be produced by a 
demonſtration z yet i may be graciouſly accepted, if it be but ſtrong enough to produee 
| obedience. And accordingly, whereas Paul, in one place declares,. that in Chriſt Jeſus 


ſon, and cried out. Lord, I believe, kelp thou my unbelief,” was ſo far accepted 
by that merciful high prieſt, who is apt to be touched with the ſenſe of our infirmi: 
ties, that his requeſt was granted, though it could not be ſo but by having a miracle done 
in his favour. The diſciples diſtreſſed by a ſtorm, and crying to their maſter, as think- 


neither circumciſion availeth any thing, nor uncircumciſion, but faith operative 


«© through love; we may learn his meaning from a parallel place, where varying the 
words, and not the ſenſe, of the latter part of the ſentence, he ſays, that in Chriſt 


+ Jeſus, neither circumciſion availeth any thing, nor uncircumciſion, but the keeping 


„of the commandments of God.“ E readily grant, that attainment of a higher da- 


gree of faith is always a bleſſing, and cannot be ſufficiently prized, without being ſin- 
cerely aimed at; but there are in ſome virtues and graces degrees, which though to 
reach be a great happineſs, yet it is but the endeavouring after them, that is an indif- 
penſable duty. Likewiſe it is true, that the firmneſs of aſſent to divine verities does, 
in ſome regard, bring much honour to God; as it is ſaid of the father of the faithful, 


(who in reference to the promiſe made him of Jſaac, did not conſider his own age, nor 


Sarab's long barrenneſs, ſo as to entertain any diffidence of what God had told him) 
that being mighty in faith, he gave glory to God: but it is true too, that in another 
reſpect a practical aſſent built upon a leſs undoubted evidence may have its prehemi- 


nence; for when Chriſt now riſen from the dead, had ſaid to the diſtruſtful Didymus, 


« Thomas, becauſe thou has ſeen me, thou haſt believed; he immediately 40 


2 


— 


* 


, Reason and Reuiicon. 


et But bleſſed (that is, peculiarly and preferably bleſſed) are thoſe, that have not ſeen, 


« and yet have believed.“ And indeed he does not a little honour God (in that ſenſe, 
wherein mortals may be ſaid to honour him) who is ſo willing to obey and ſerve him, 


and ſo ambitious to be in an eſtate, where he may always do ſo, that upon what he yet | 
diſcerns to be but a probability of the Chriſtian religion's being the moſt acceptable to 


God, he embraces it with all its difficulties, and dangers, and upon this ſcore ventur- 


ouſly reſolves to ſubmit, if need be, to a preſent and actual dereliction of all his ſins 


and luſts, and perhaps his intereſt and his life too, upon a comparatively uncertain ex- 
pectation of h living. with him hereafter, [OY | 


Sr The Conclufion of the N 8 7 Pa K T. 


A NDhereI will put a period to my anſwer to your friend's queſtion in one of 


4 the two ſenſes of it, and fo to the firſt part of this diſcourſe. Againſt all which 
perhaps your friend will object, that at this rate of arguing for the Chriſtian religion, 
one may apologize for any opinion, and reconcile the moſt unreaſonable ones to right 


reaſon. But it is not difficult for me to reply, that this objection is grounded either 


upon a miſtake of the deſign of this letter, or upon the overlooking of what is ſuppo- 
ſed in it. For I do not pretend, that the conſiderations hitherto alledged ſhould paſs 
for demonſtrations of the truth of Chriſtianity, which is to be proved by the excellency 


of the doctrines it teaches, and that of the rewards it promiſes, (both which are: 
worthy of God,) and by divers other arguments, eſpecially the divine miracles, that 
atteſt it: but that, which J was here to do, was, not to lay down the grounds, why [ 
received the Chriſtian religion, but to return an anſwer, backed with reaſons, to the: 

queſtion, that was propoſed : © whether I did not think; that a Chriſtian, to continue 
« ſuch, muſt deny or lay aſide his reaſon?” The ſum of the anſwer it this, that the 
doctrines really propoſed by the: Chriſtian religion, ſeeming to me to be by proper ar- 

guments ſufficiently proved in their kind, fo as that the proofs of it, whe.her they be 
demonſtrative or no, are ſufficient, (the nature of the things to be proved, conſidered). 

to juſtify a rational and prudent man's embracing it; this religion, I ſay, ſeeming to 
me to have ſuch poſitive proofs for it, I do not think, that the objections, that are 
ſaid to be drawn from reaſon againſt it, do really prove the belief of it to be incon- 


| ſiſtent with right reaſon, and do outweigh the argument alledgable in that religion's 


behalf. To propoſe ſome of the general grounds of this anſwer of mine, was the deſign: 
of the confiderations hitherto diſcourſed of; which (as I hinted to you at the begin- 
ning) could be no other than general, unleſs you had mentioned to me ſome of your 
friend's particular objections, which when he tells you, you will perhaps find, that I. 


have already given you the grounds of anſwering them. And though to propoſe ar- 
- guments to evince politively the truth of our religion, after the example of the ex- 


cellent Grotius and ſome other very learned writers, be not, as you ſee, either my taſk or 


my deſign; yet if you attentively conſider, what I write in that ſhort diſcourſe, wherein I 


manage but that ſeemingly popular argument for Chriſtianity, that is drawn from the 
miracles, that are ſaid to atteſt it, you will perchance be invited to think, that when 


y, without renouncing or affronting 


all the other proofs of it are taken in, a man ma 
his reaſon, be a: Chriſtian. 


Bur to proceed to the more conſiderable part of what T preſumed your friend will 
object, I anſwer; that the conſiderations I have alledged in the behalf of ſome myſteries. 


of the Chriſtian religion, will not be equally applicable to the moſt abſurd or unrea- 
lonable opinions.. For theſe conſiderations are offered as apologies for Chriſtian doc- 


trines, but upon two or all of theſe three ſuppoſitions. The firſt, that the truth of 
the main religion, of which: ſuch: doctrines make a part, is ſo far poſitively proved 


by. 
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ttary to reaſon, are, at moſt, but contrary to it, as it is incompetently informed and 
and aſſiſted by divine revelation. And as I think theſe three ſuppoſitions are not juſtly 
nions, but) to any other religion than the true, which is the Chriſtian; ſo the laſt of 
attended with ſufficient evidence of its being ſo, we do very much wrong and prejudice 


- ourſelves, if, out of an unreaſonable jealouſy, or to acquire or maintain the n 
being wiſer than others, we ſhut our eyes againſt the light it offers. For beſides that a 
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men either have not, or, (which is as bad) refuſe to employ, have a very great advan- 
may diſcover divers things, which the others, with all their pride and induftry, ſhall 


of a teleſcope, it was eaſy for him to make noble diſcoveries in heaven of thin 
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ſucceeding neither, they would perhaps diet their ſtar-gazers, and preſcribe them the 


Conſiderations about the Reconcinanuennss  , 
by real and uncontrouled miracles, and other competent arguments, that nothing, 
but the manifeſt and irreconcileable repugnancy of it's doctrines to right reaſon, ought - 
to hinder us from believing them. The fecond, that divers of the things, at which 
reaſonable men are wont to take exception, are ſuch, as reaſon itſelf may diſcern to be - 


very difficult, or perhaps impoſſible for us to underſtand perfectly by our own natural 
light. And the third, that ſome things in Chriſtianity, which many men think con- 


aſſiſted, but not when it is more fully inſtructed, and particularly when it is enlightened 
applicable, (I ſay not, as the objection does, to the moſt abſurd, or unreaſonable opi- 


theſe ſuppoſitions prompts me to take notice to you, that, though we ought to be ex- 
ceeding wary, how we admit what pretends to be ſupernaturally revealed; yet if it be 


man may as well err, by rejecting, or ignoring the truth, as by miſtaking a falſhood 
for it; I conſider, that thoſe men, that have an inſtrument of knowledge, which other 


cage above others towards the acquiring of truth, and with far leſs parts than 


5 


never attain to. As when Galileo alone among the modern aſtronomers was maſter 
do 
which not only Prolomy, Apbonſus, and Tycho, but even his maſters, Arifarchas $a. 
mius and Copernicus themſelves, never dreamed of, and which other aſtronomers can- 
not ſee but by making uſe of the fame kind of inftrument. And on this occaſion let 
me carry the compariſon, ſuggeſted by the teleſcope, a little further, and take notice, 
that if men having heard, that there were four planets moving about Jupiler, and 
that Venus is an opacous body, and ſometimes horned like the moon, had reſolved to 
examine theſe things by their naked eyes, as by the proper organs of fight, without 
employing the teleſcope, by which they might ſuſpect, that Galileo might put ſome 
optical deluſion upon them; they would perhaps have aſſembled in great multitudes to 
gaze at Venus and Jupiter, that (ſince plus vident oculi quam oculus) the number of eyes 
might make amends for their dimneſs. This attempt not ſucceeding, they would perhaps 
chooſe out ſome of the youngeſt and ſharpeſt ſighted men, that by their piercing eyes 
that may be diſcovered, which ordinary ones could not reach. And this expedient not 


inward ule of fennel, and eye-bright, and externally apply collyriums and eye- waters, 
and thoſe to as little purpoſe as the refl. With ſuch a pity, mixed with indignation, 
as Galileo would probably have looked on ſuch vain and fruitleſs attempts with, may a 
judicious Chriſtian, that upon a due examination admits the truth of the ſcriptures, 
lock upon the preſumptuous and vain endeavours of thoſe men, who, by the good- 
neſs of their natural parts, or by the improvements of them, or by the number of 
thoſe, that conſpire in the ſame ſearch, think, with the bare eye of reaſon to make as 
great diſcoveries of heavenly truths, as a perſon aſſiſted by the revelations, contained 
in the ſcripture, can with great eaſe and ſatisfactorineſs attain, To which let me add 
this further improvement of the compariſon, that as a ſkilful aſtronomer will indeed, 
firſt ſeverely examine, whether the teleſcope be an inſtrument fit to be truſted and not 
Lkely to impoſe upon him; but being once reſolved of that, will confidently believe 
the diſcoveries it makes him, however contrary to the received theories of the celeſtial _ 


bodies, 


e Ruagon ard Retiicton, 
bodies, and to what he himſelf believed before, and would till, if the teleſcope did 
not otherwiſe. inform him, continue to believe; ſo a well qualified inquirer into reli- 
ions, though he will be very wary, upon what terms he admits ſcripture, yet if he once 
fully ſatisfied, that he ought to admit it, he will not ſcruple to receive upon its au- 
thority, whatever ſupernatural truths it clearly diſcloſes to him; though perhaps, con- 
trary to the opinions he formerly held, and which, if the ſcripture did not teach him 
otherwiſe, he would yet aſſent to. And as the galaxy, and other whitiſh parts of the 
ſky, were by Ariſtotle and his followers, and many other philoſophers, who looked on 
them only with their naked eyes, for many ages reputed to .be but meteors; but to 
' thoſe, that look on them with an eye aſſiſted by the teleſcope, they plainly appear true 
conſtellations made up of a multitude of bright, though little, ftars; ſo there are 


theological doctrines, which to philoſophers, and others, that look on them with the 


naked eye of natural reaſon, ſeem to be but light and fantaſtical things; which yet, 
- when reaſon, aſſiſted and heightened by revelation, comes to contemplate, it manifeſtly 


ſees them to be true and celeſtial lights, which only their ſublimity keeps concealed 


from our weak, (naked) eyes. 
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FT HIE ST the Confiderations about Religion and Reaſon, (to which the fot- 
WW lowing eſſay is annexed) were not yet come from the preſs, the learned pub- 
Y Y liſher of them falling one day into diſcourſe with me about the deſign they 
aimed at, and ſome of the points they treated of, and particularly the reſurrection; 
our diſcourſe occaſioned my letting him know, that I had long ſince had thoughts, 
and perhaps imparted ſome of them to my friends, about ſuch ſubjects; and that in 
particular about the reſurrection I had yet by me a manuſeript, wherein divers years 
ago I had endeavoured to ſnew, that the philoſophical difficulties, urged againſt the 
poſſibility of the reſurrection, were nothing near ſo inſuperable, as they are by ſome 


pretended, and by others granted to be. Upon this notice, the curioſity he expreſſed. 
to ſee this eſſay, engaged me quickly to bring it him; though my being ready to go 


from London made me do it without ſtaying to look it over myfelf ; much leſs, to ad 
what ſince occurred to me about the things treated of in it. But notwithſtanding its 
imperfections, and my unwillingneſs to let it go abroad; eſpecially without ſome 
papers, that ſhould have preceded it, the learned peruſer would not be denied: 


leave to ſend it, in my abſence, unaltered to the preſs, and join it to the tra&t 
he expected thence ; poſitively affirming, that I ought no longer to ſtifle a diſcourſe, 
that he judged very ſeaſonable, and thought likely to do good. In which conjecture, 
x he do not prove miſtaken, I hope ſome more ingenious than religious men, ſeeing. 
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what can be eaſily ſaid by ſo incompetent a pen as mine, for one of the moſt oppoſcd 


be admitted without Epicurean errors, but be employed againſt them, + 


3 


Some Phyſico- Theological Obſervations abuỹjj 
docttines of Chriſtianity, will hereby be made leſs forward to condemn all thoſe for 
deſerters of reaſon, that ſubmit to revelation. *And I ſhall hope too, on the other ſide, 
that ſome more religious, than, in this matter, well informed men, will be induced to 
think, that what they call the new philoſophy may furniſh us with ſome new weapons 
for the defence af our ancienteſt creed; and that corpuſcularian principles may not only 


/ 


T queſtion about which my thoughts are deſired being this; . whether to 


thou 
not yet ſeen, that has expreſly treated, upon philoſophical grounds, of the queſtion he 
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some Phyſico- Theological CONSIDERATIONS, Ge. 


« believe the reſurrection of the dead, which the Chriſtian religion teaches; be 


4% not to believe an impoſſibility ?”” 1 ſhall, before J proceed any farther, crave leave 
to ſtate the queſtion ſomewhat more clearly and diſtinctly; that, being freed from 


ambiguities, you may the better know in what ſenſe I underſtand it in my anſwer; in 


the returning whereof, your friend need not deſire me to inſiſt but upon my own 
ghts, unleſs he could do me the favour to direct me to ſome author, which I have 


o 


propoſes. | | | | „ 
FixsT then I take it for granted, that he does not mean, whether the reſurrection 


is a thing knowable, or diredtly provable by the mere light of- nature. For, if God | 


had not, in the ſcripture, poſitively revealed his purpoſe of railing the dead, I confeſs, 
I ſhould not have thought of any ſuch thing; neither do I know, how to prove that 
it will be, but by flying, not only to the veracity, but the power of God ; who hav- 
ing declared, that he will raiſe the dead, and being an almighty agent, I have reaſon 
to believe, that he will not fail to perform what he has foretold, 
Nox do ! (ſecondly) underſtand the queſtion to be, whether the reſurrection be poſ- 
ſible to be effected by merely phyſical agents and means. For that it is not to be 
brought to paſs according to the common courſe of nature, I preſume; after the uni- 
verſal experience of many ages, which have afforded us no inſtances of it. And 
though perhaps in ſpeculation it ſeems not abſolutely repugnant to reaſon, that the ſcat- 
tered parts of a dead body might be reconjoined, ſoon after the death of the man ; yet 
I think you will eafily grant it to be morally impoſſible, that this ſhould happen to any 
one perſon, and much more, that it may, nay, that it will happen to all the perſons of 
mankind at the world's end: ſo that when I treat of the poſſibility of the general re - 


ſurrection, I take it for granted, that God has been pleaſed to promiſe and declare, 


that there ſhall be one, and that it ſhall be effected, not by, or according to the ordi- 
nary courſe of nature, bur by his own power. On which occaſion, I remember, that 


when our Saviour, treating of the reſurrection, ſilenced the Sadducees, that denied it, 


he conjoins, as the cauſes of their error, the two things I have pointed at in this ob- 
ſervation, and in the firſt, that preceded it: You err, ſays he, not knowing the 
„ ſcriptures, nor the power of God.” And when an angel would aſſure the bleſſed vir- 
gin, that ſhe ſhould bear a child without the intervention of a man, (which was a caſe 
ſomewhat akin to ours, ſince it was a production of a human body out of a ſmall por- 
tion of human ſubſtance in a ſupernatural way,) he concludes his ſpeech by telling her, 
That nothing ſhall prove impoſſible to God.“ ASH os NG 

Ix the third place, I ſuppoſe, that the article of the reſurrection, taught by the 
Chriſtian religion, is not here meant by the propoſer ift ſüch a laticude, as to comprize 


» 
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all, that any particular church or ſect of Chi iſtians, much leſs any private doctor or 
other writer, bath taught about the reſurrection; but only what is plainly taught about 


it in the holy ſcriptures themſel ves. And therefore if beſides what is there fo delivered, | 


the propoſer hath met with any thing, that he judges to be impoſſible in it's own na- 
ture, he hath my free conſent to deal with the authors and abettors of ſuch unreaſon- 
able opinions, (which 1 declare myſelf to be not only unconcerned to defend, but ſuf- 
ficiently-dilpoſed to reject,) as raſhneſſes unfriendly to the growth of Chriſtianity. 

4. AND now, that I may yer further clear the way for the diſcourſe, that is to fol- 
low, and obviate ſome objections and ſcruples, which I think it is better ſeaſonably to 
prevent, than ſolemnly to anſwer ; I ſhail deſire your leave to lay down in this place a 
couple of conſiderations 3 of which | ſhall begin with this, that it is no ſuch eaſy way, 


as at firſt it ſeems, to determine, what is abſolutely neceſſary and but ſufficient to make 


ſame body. 


THrar the generality of men do in vulgar ſpeech allow themſelves a great latitude 


a portion of matter, conſidered at differing times or places, to be tit to be reputed the 


about this affair, will be eaſily granted by him, that obſerves the received forms of 


ſpeaking. Thus Ryme is ſaid to be the ſame city, though it hath been ſo often taken 


and ruined by the barbarians and o:hers, that perhaps icarce any of the Arſt houſes 


have been left ſtanding, and at leaſt very few remain in compariſon of thoſe, that have 
been demoliſhed, and have had others, built in their ſtead, Thus an univerſity is ſaid 
to be the ſame, though ſome colleges fall to ruin, and new ones are built; and though 
once in an age all the perſons, that compoſed it, deceaſe, and are ſucceeded by others. 
Thus the Thames is faid to be the ſame river, that it was in the time of our forefathers, 


* 


though ndeed the water, that now runs under London Bridge, is not the ſame, that ran 
there an hour ago, and is quite other than that, which will run there an hour hence. 


And ſo the flame of a candle is ſaid to be the ſame for many hours together, though 


it indeed be every minute a new body, and the kindled particles, that compoſe it at any 1 
flame, and are repaired by a 


time aſſigned, are continually putting off the form of 
ſucceſſion of i nee, z ᷣͤ . | 115 56 
Nox is it by the vulgar only, that the notion of identity has been uneaſy to be pene- 


trated, For it ſeems, that even the ancient philoſophers have been puzzled about it; 
witneſs their diſputes, whether the ſhip of The/eus were the ſame after it had (like that 


of Sir Francis Drake) been ſo patched up from time to time to preſerve it as a monu- 
ment, that ſcarce any plank remained of the former ſhip, new timber having been ſub- 
ſtituted in the place of any part, that in length of time rotted. And even in meta- 
phyſicks themſelves, I think it no eaſy taſk to eſtabliſh a true and adequate notion of 


identity, and clearly determine, what is the true principle of individuation. And at 


all this I do not much wonder; for almoſt every man, that thinks, conceives in his 
mind this or that quality or relation, or aggregate of. qual:ties, to be that, which is 
eſſential to ſuch a body, and proper to give it ſuch a denomination z whereby it 
comes to paſs, that, as one man chiefly reſpects this thing, and another that in a 
body, that bears ſuch a name; ſo one man may eaſily look upon a body, as the 
ſame, becauſe it retains what he chiefly conſidered in it, whilſt another thinks it 
to be changed into a new body, becauſe it has loft that, which he thought 


was che denominating quality or attribute, Thus philoſophers and phy ſicians diſ- 


agree about water and ice, ſome taking the latter to be but the former diſguiſed, 
becauſe they are boch of them cold and ſimple bodies, and rhe latter eafily re- 
qucible to the former, by being freed from the exceſſive and adventitious degree of 
colunels z whilſt others, looking upon fluidity as eſſential to water, think ice upon the 
core of its ſolidity to be a diſtin ſpecies of bodies. And fo Peripateticks and 
chemiſts often diſagree about the aſhes and calces of burnt bodies; the firſt referring 

Vor. IV. | WO them 
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Some Phyſico- Theological Conſiderations about = 
them to earth, becauſe of their permanency and fixedneſs, and divers of the Spa- 
gyriſts, taking them to be bodies /ui generis, becauſe common aſſies uſually contain a 
cauſtick ſalt, whereas earth ought to be inſipid: and the like may be ſaid of ſome 
wood aſhes and lime: ſtone, and even coral, which, when well calcined and recent, 
have a biting taſte, beſides that ſome of them, that are inſipid, may be reduced into 
metals, as may be eaſily enough tried in the calces of lead and copper. 1 EE 

Tuxsz difficulties about the notion of identity I have therefore taken notice of, that 
we may not think it ſtrange, that among the ancient Hebrews and Greeks, whoſe lan- 
guages were ſo remote in ſeveral regards from ours, the familiar expreſſions employed 


abobt the ſameneſs of a body ſhould not be ſo preciſe as were requiſite for their turn, 


— 


of my two conſiderations to the ſecond, _ 


who maintain the reſurrection in the molt rigid ſenſe. And this leads me from the firſt 
Thar, then, it is not repugnant or unconſonant to the holy ſcripture, to ſuppoſe, 


that a comparatively ſmall quantity of the matter of a body, being encreaſed either by 
aſſimilation or other convenient appoſition of aptly diſpoſed matter, may bear the name 


of the former body, I think I may reaſonably gather from the three following ex - 
preſſions, I meet with in the Old and New Teſtam ent. - 

Fon firſt, St. Paul in the 15th chapter of his firſt epiſtle to the Corinthians, where 
he. profeſſedly treats of the reſurrection, and anſwers this queſtion; ©* But ſome men 
4% will ſay, how are the dead raiſed up? and with what body do they come?“ ver 35: 
he more than once explains the matter by the ſimilitude of ſowing, and tells them, 
ver 37. That which thou ſoweſt, thou ſoweſt not that body, that ſhall be: but bare 
« grain, it may chance of wheat, or of ſome other grain. Adding, that God gives 


„ this ſeed a body as he thought fit, to each ſeed its own body, ver. 38.“ Now. if 
we conſider the multitude of grains of corn, that may in a good ſoil grow out of one; 


inſomuch, that our Saviour ſpeaking, in the parable de Agro Dominico, of a whole 


field, tells us, that the grain may well bear a hundred for one; we cannot but think, 


that the portion of the matter of the ſeed, that is in each of the grains (not to reckon 
what may be contained in the roots, ſtalk, and chaff,) muſt be very ſmall. 

1 will not now conſider, whether this text juſtifies the ſuppoſition of a plaſtick power 
in ſome part of the matter of a deceaſed body; whereby, being divinely excited, it 
may be enabled to take to its ſelf freſh matter, and fo ſubdue and faſhion it, as thence 
ſufficiently to repair or augment itſelf; though the compariſon ſeveral times employed 


by St. Paul ſeems to favour ſuch an hypotheſis, Nor will I examine, what may be ar- 


gued from conſidering that leaven, though at firſt not differing from other dough, is 
by a light change of qualities, that it acquires by time, enable to work upon and fer- 
ment a great proportion of other dough. Nor yet will I here debate, what may be 
ſaid in favour of this conjecture from thoſe chemical experiments, by which Kircherus, 
a Polonian phylician in Quercetanus and others, are affirmed to have, by a gentle heat, 

been able to re- produce, in well-cloſed vials, the perfect ideas of plants deſtroyed by 

the fire: I will not, I ſay, in this place enter upon a diſquiſition of any of theſe 
things, both becauſe I want time to go thorough with it, and becauſe, the reſuſeita- 
tion, ſuppoſing the matter of fact, may give no ſmall countenance to our cauſe; yet 
I do not either abſolutely need it, or perhaps fully acquieſce in all the circumſtances 
and inferences, that ſeem to belong to it. But one thing there is, that | muſt not leave 
unmentioned in this place; becauſe I received it, ſoon after the trial was made, from 
two eminent perſons of my acquainrance, men of great veracity, as well as judgment; 
whereof one made the experiment, and the other ſaw it made in his own garden, where 


the trier of the experiment (for he was ſo modeſt, that he would not confeſs himſelf 


to be the author of it,) took ſome aſhes of a plant, juſt like our Engliſh red poppy ; : 
| _— 1 85 and 
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tie Poeſſibility of the RESsURRBZeTIOR. . 
and having ſowed theſe alkaliſate aſnes in my friend's garden, they did, ſooner than was 
expected, produce certain plants larger and fairer than any of that kind, that had been 
ſeen in chaſe parts. Which ſcems to argue, that, in the ſaline and earthy, i. e. the 
fixed particles of a vegetable, that has been diſſipated and deſtroyed by the violence 
of the fire, there may remain a plaſtick power, inabling them to contrive diſpoſed 
matter, fo. as to re- produce ſuch a body, as was formerly deſtroyed. But to this plaſ- 
tick power, reſiding in any portion of the deſtroyed body itſelf, it will not perhaps be 
neceſſary to have recourſe; ſince an external and omnipotent agent can, without it, 
perform all that I need contend for: as I think I might gather from that other expreſ- 
ſion of holy ſcripture, that I meet with in the ſecond chapter of Geneſis, where it is 


ſaid, ** That the Lord God cauſed a deep ſleep to fall upon Adam, and he ſlept; and 


e he took one of his ribs, and cloſed up the fleſh inſtead thereof. And the rib, which 
« the Lord God had taken from man, made he a woman, and brought her unto the 


Oo 
«© man, ver. 21, 22.“ For, ſince it cannot be pretended, that either the whole, or 
any conſiderable portion of Eve's body was taken out of Adam's, which was deprived 


but of a rib; fince it cannot be probably affirmed, that this rib had any ſpermatick fa- 
culty, both becauſe the text aſſigns the formation of the woman to God, and becauſe 


the ſeminal principles in animals require the commixture of male and female, the lat- 


ter of which the text ſuppoſes not to have been then made; why may I not conclude, 
that, if it pleaſe God, by his immediate operation, to take a portion of the matter 
of a human body, and add to it a far greater quantity, either of newly created, or of 
pre- exiſtent matter; the new body ſo framed may, congruouſly enough to ſcripture- 
expreſſions, be reputed to be made of the former body. And accordingly Adam (ver. 
23.) gives the reaſon why, he called his wife ba, which our tranſlation renders wo- 
man; becauſe ſhe was taken out of J, which in our verſion is rendered man. 


Tux other text, that I conſider, to my preſent purpoſe, is the myſtical reſurrection 


deſcribed in Ezełiels viſion, where all, that remain of the dead men, that were to riſe 
up an army of living men, was a valley full of dry bones, which being by the divine 
Power approached, to one another, and made to join together in a convenient manner, 
were afterwards by the ſupernatural tion of either newly created, or extrinſecally 
ſupplied matter, furniſhed with finews, (by which I ſuppoſe is meant not only nerves, 
but veſſels, tendons, ligaments, &c.) and fleſh covered with ſkins; and laſt of all, a 


vivilying ſpicit was conveyed into them, that made them ſtand upon their feet alive, an Ve. 9 16 


exceeding great army. Whence I gather, that it is not unconſonant to the expreſſions 
of ſcripture, to ſay, that a portion of the matter of a dead body, being united with a 
far greater portion of matter furniſhed from without by God himſelf, and completed 
into a human body, may be reputed the fame man, that was dead before. Which 
may appear, both by the tenor of the viſion, and particularly from the expreſſion ſer 
down in the tenth verſe, where God, calling for the enlivening ſpirit, names the com- 


pleated, but not yet revived bodies, theſe Hain, as if he now counted them the ſame, 


that. had formerly been killed. 


HESE preliminary conſiderations being thus laid down, we may now proceed to ex- 
amine more cloſely thoſe difficulties, which are ſaid to demonſtrate the impoſſibility of 
the reſurrection; the ſubſtance of which difficulties may be compriſed in this objection. 

Wukx a man is once really dead, divers of the parts of the body will, according to 


S 
he courſe of nature, reſolve themſelves into multitudes of ſteams, that wander to and 


ro in the air; and the remaining parts, that are either liquid or ſoft, undergo ſo great 

a corruption and change, that it is not poſſible ſo many ſcattered parts ſhould be again 
brought together, and re- united after the ſame manner wherein they exiſted in a human 

body, whilſt it was yet alive. And much more impoſſible it is to effect this Neue, 
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if the body haye been, as it often happens, devoured by wild beaſts or fiſhes; ſince 

in this caſe, though the ſcattered particles of the cadaver might be recovered as parti- 

cles of matter, yet having already paſſed into the ſubſtance of other animals, they are 

quite tranſmuted, as being informed by the new form of the beaſt or fiſh that devoured 

them, and of which they now make a ſubſtantial part. e 
Anp yet far more impoſſible will this redintegrarion be, if we put the caſe, that the 


dead body be devoured by Canihals; for then the ſame fleſh belonging ſucceſſively to 
two differing perſons, it is impoſſible that both ſhould have it reſtored to them at once, 


or that any tcotſteps ſhould remain of the relation it had to the firſt poſſeſſor. 

In anſwer to this (indeed weighty) objection, I have ſeveral things to offer. 

Anvp firſt, I conſider, that a human body is not as a ſtatue of braſs or marble, that. 
may continue, as to ſenſe, whole ages in a permanent ſtate ; but is in a perpetual flux, 
or changing condition, ſince it grows in all its parts, and all its dimenſions, from a 


corpuſculum, no bigger than an infect, to the full ſtature of man; which in many 


perſons, that are tall and fat, may amount to a vaſt bulk, which could not happen but by 
a conſtant appoſition and aſſimilation of new parts to the primitive ones of the little em- 
bryo; and ſince men, as other animals, grow but to a certain pitch, and till a certain 
age, (unleſs perhaps it be the crocodile, Which ſome affirm to grow always till death,) 
and therefore muſt diſcharge a great part of what they eat and drink by inſenſible tran- 


ſpiration, which Sanforius's Statical Experiments, as well as mine, aſſure me to be 


ſcarce credibly great, as to men and ſome other animals, both hot and cold; it will 
follow, that, in no very great compaſs of time, a great part of the ſubſtance of a 
human body mult be changed: and yet it is conſiderable, that the bones are of a ſtable 
and laſting texture, as I found not only by ſome chemical trials, but by the ſculls and 
bones of men, whom hiſtory records to have been killed an exceeding long time ago, 
of which note we may hereafter make uſe. CCC 


N Fd 


 SeconDLy, I conſider, that there is no determinate bulk or ſize, that is neceſſary to 


make a human body paſs for the ſame, and that a very ſmall portion of matter will 
| ſometimes ſerve the turn; as an embryo, for inſtance, in the wombs a new-born babe, 
a man at his full ſtature, and a decrepit man of perhaps an hundred years old, notwith- 


ſtanding the vaſt difference of their zes, are ſtil] reputed to be the ſame perſon; as is 
evident, by the cuſtom of crowning kings and emperors in the mother's belly, and by 
putting murderers, &c. to death in then old age, for crimes committed in their youth; 
and if a very tall and unweildy fat man ſhould, as it ſometimes happens, be reduced by 
a conſumption to a ſkeleton, as they ipeak, yet none would deny, that this waſted 
man were the ſame with him, that had once ſo enormouſly big a body. _ 

1 conſider alſo, that a body may either conſiſt of, or abound with ſuch corpuſcles, 
as may be variouſly aſſociated with thoſe of other bodies, and exceedingly diſguiſed 


- with thoſe mixtures, and yet retain their own nature; ef this we have divers inſtances 


in metalline bodies: thus gold, for example, when diſſolved in aqua regis, paſſes for a 
liquor, and when dexteroufly coagulated, it appears a ſalt or vitriol: by another operation, 
J have taken pleaſure to make it part of the fuel of a flame: being dexterouſly con- 
joined to another mineral, it may be reduced to glaſs: being well precipitated with 
mercury, it makes a glorious tranſparent powder: being precipitated with ſpirit of 
urine, or oil of tartar per deliguium, it makes a fulminating calx, that goes off very 
eaſily, yet is far ſtronger than gun-powder : being precipitated with a certain other 
alkali, the fire turns it to a fixed and purple calx. And yet in ſpite of all theſe, and 
divers other diſguiſes, the gold retains its nature; as may be evinced by chemical ope- 
rations, eſpecially by reductions,” Mercury alſo is a greater Proteus than gold, ſome- 
times putting on the form of a vapour; ſometimes appearing in that of an WO. ef 
| pl 
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ſipid water; ſometimes aſſuming, in that condition, the form of a red powder; ſome- 
times that of a white one, and of a yellow one, or of a chryſtalline ſalt, of a malle- 
able metal; of what not? And yet all theſe are various dreſſes of the ſame quickſilver, 
which a ſkilful arciſt may ealily make it put off, and re- appear in its native ſhape. 
Axp though it be true, that inſtances of the permanence of corpuſcles, that paſs 
vnder ſucceſſive diſguiſes, may be much eaſier found among metals and minerals, than 
vegetables and animals; yet there are ſome to be met with among theſe: for, not to 
mention Hippocrates his affirmation about purging a child with the milk of an animal, 
that had taken E/aterium, (if I miſ remember not the drug, ) not to mention this, I 
ſay; I remember, that when I once paſſed a ſpring in Savoy, I obſerved, that all the 
butter, that was made in ſome places, taſted ſo rank of a certain weed, that at that time of 
the year abounds there in the fields, that it made ſtrangers much Mute the butter, 
which otherwiſe was very good. If it be conſidered, how many, if I may fo call 
them, elaborate alterations the rank corpuſcles of this weed mult have undergone in 
the various digeſtions of the cow's ſtomach, heart, breaſts, &c. and that aft rwards, 


milk, and the others of the unctuous parts of the cream from the ſerum or butter- 
milk; it will ſcarce be denied, but that vegetable corpuſcles may, by aſfociation, paſs 
through divers diſguiſes, withour loſing their nature; eſpecially conſidering, that the 
eſſential attributes of ſuch corpuſcles may remain undeſtroyed, though no ſenſible qua- 
lity ſurvive to make proof of it; as in our newly mentioned example the offenſive 
taſte did. And beſides what we commonly obſerve on the ſea-coait, of the fiſhy taſte 
of thoſe ſea-birds, that feed only upon ſea-fiſh, I have purpo'ely enquired of an ob- 
ſerving man, that lived upon a part of the Iriſh coaſt, where the cuſtom is to fatten 
their hogs with a ſhell-fiſh, which that place very much abounds with, about the taſte 
of their Þork : to which he anſwered me, that the fleſn had ſo ſtrong and rank a taſte 
of the fiſh, that ſtrangers could not endure to eat it, There is a certain trui: in Ame- 
rica, very well known to our Engliſh planters, which many of them call the prickle- 
ar, whoſe very red juice being eaten with the pulp of the fruit, whereof it is a part, 
doth ſo well make its way through the divers ſtrainers and digeſtions of the body, that 
it makes the urine red enough to perſuade thoſe, that are unacquianted wi h this pro- 
perty, that they piſs blood; as I have been ſeveral times aſfure | by unſuſpected eye- 
witneſſes. But more odd is that, which is related by a learned man, that ſpent ſeveral 
years upon the Dutch and Engliſh plantations in the Charibbe-1/lands, who ſpeaking of 


called janipa, or junipa, growing in ſeveral of thoſe iſlands, he tells us, among other 
things, that au temps, &c. which is, at the ſeaſon, when this fruit falls From the tree, 
the hogs, that feed on it, have both their fleſh and fat of a violent colour, as experience 
witneſſeth, (which colour is the ſame, that the Juice dies;) and the like happens to the 

fleſh of parrors and other birds, that feed upon it. I ſhall by and by give you an in- 
| ſtance of a vegetable ſubſtance, which, though torn in pieces by very corrofive liquors, 


nature, but is in an immediate capacity of re- appearing cloathed even with the ſenſible 
qualities of it, as colour, taſte, and ſmell. 

Haix thus ſhewn, that the particles bf a body may retain their nature under va- 
ricus diſguiſes, I now proceed to add, that they may be ſtripped of thoſe diſguiſes, 
or, to ſpeak without a metaphor, be extricated from thoſe compoſitons, wherein they 
are diſguiſed, and that ſometimes by ſuch ways, as thoſe, that are ſtrangers to the ni- 
cer operations of nature, would never have thought upon, nor will not "perhaps judge 
probable, when ee. It is not unknown to expert chemiſts, that in deſpite of all 


the 


two ſeparations, at leaſt, were ſuperadded, the one of the cream from the reſt of the 


a fruit, (which I remember I have ſeen, but had not the liberty to make trial of it,) 


and ſo diſguiſed as to leave no ſuſpicion of what it was, does thereby not only loſe its 
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criſtalline ſublimate, a red precipitate, a yellow turbith, a vapor, a clear water, a ci- 


though vitrification be looked upon by chemiſts, as the ultimate action of the fire, and 
powerfuleſt way of making. inſeparable conjunctions of bodies; yet even out of glaſs 
of lead, for inſtance, (made of ſand, and the aſhes of a metal,) though the tranſ- 


And though there be ſeveral ways, beſides precipitations, ot divorcing ſubſtances, that ſeem 


mixture being diſſolved in aqua fortis, if the ſolution be afterwards diluted, by adding 


I ately promiſed you: which is this, that, if you take a piece of camphire, and let it 


Same Phyſico-Theological Conſiderations about 


the various ſhapes, which that Proteus, mercury, may be made to appear in, as of a 


naber, &c. a ſkilful method of reduction will quickly free it from all, that made It 
impoſe upon our ſenſes, and re-appear in the form of. plain. running mercury. Arid 


mutation ſeems ſo great, that the dark and flexible metal is turned into a very tranſ- 
parent and brittle maſs; yet even from this have we recovered opacous and malleable lead. 


very ſtrictly, if not unſeparably united; (which though I may, perhaps, have prac- 
tiſed, it is not now convenient I ſhould diſcourſe of;) yet, by precipitation alone, if 
a man have the ſkill to chooſe proper precipitants, ſeveral feparations may not only be 
made, but be eaſily and thoroughly made, that every one would not think of: for, 
it is not neceſſary, that in all precipitations, as is obſerved in moſt of the vulgar ones, 
the precipitant body ſhould indeed make a ſeparation of the diſſolved body from the 
maſs, or bulk of that liquor, or other adjunct, whereto it was before united, bur 
ſhould not be able to perform this without affociating its own corpuſcles with thoſe of 
the body it ſhould reſcue, and ſo make in ſome ſenſe a new and further compoſition. 
For, that ſome bodies may precipitate others, without uniting themſelves with them, 
is eaſily proved by the experiment of refiners, ſeparating filver from copper; for, the 


fifteen or twenty times as much common water, and.you put into this liquor a copper- 
Plate, you ſhall quickly ſee the ſilver begin to adhere to the plate, pot in the form of 
a calx, as when gold is precipitated to make aurum fulminaus, or tin-glaſs to make a 
fine white powder for a Fucus; but in the form of a ſhining metalline ſabſtance, that 
needs no farther reduction to be employed as good ſilver. And by a proper precipitant, 
I remember, I have alſo in a trice (perhaps in a minute of an hour) reduced a pretty 
quantity of well diſguiſed mercury into running quickſilver. And if one can well ap- 
propriate the precipitants to the bodies they are to recover, very ſlight and unpromiſing 
agents may perform great matters in a ſhort time; as you may guels by the experiment 


lie a-while upon oil of vitriol, ſhaking them now and then, it will be ſo corroded by 
the oil, as totally to diſappear therein, without retaining ſo much as its ſmell, or any 
manifeſt quality, whereby one may ſuſpect there is camphire in that mixture; and yet, 
that a vegetable ſubſtance, thus ſwallowed up, and changed by one of the moſt fretting 
and deſtroying ſubſtances, that is yet known in the world, ſhould not only retain the 
eſſential qualities of its nature, but be reſtorable to its obvious and ſenſible ones, in a 
minute, and that by ſo unpromiſing a medium as common water, you will readily 
grant, if you pour the diffolved camphire into a large proportion of that liquor, to 
whoſe upper parts it will immediately emerge white, brittle, ſtrong; ſcented, and in- 

flammable camphire, as before. | „ n 1 
Owe main conſideration | muſt add to the foregoing ones, namely, that body and 
body being but a parcel, and a parcel of univerſal matter mechanically different; ei- 
ther parcel may ſucceſſively put on forms in a way ot circulation, if 1 may fo ſpeark, 
till it return to the form, hence the reckoning was begun, having only its mechanical 

affections altered. | opener 

Tnar all bodies agree in one common matter, the ſchools themſelves teach, making 
what they call the materia prima to be the common baſis of them all, and their ſpeci - 
fick differences to ſpring from their particular forms: and ſince the true notion of voy 
| | | conlits 
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conſiſts. either alone in its extenſion, or in that, and impenetrability together, it will .N 
follow, that the differences, which make the varieties of bodies we ſee; «muſt not pro- \ 
ceed from the nature of matter, of which, as ſuch, we have but one uniform conception; | | 
but from certain attributes; ſuch as motion, ſize, poſition, & c. that we are wont to 

call mechanical affections. To this it will be congruous, that a determinate portion of 4 
matter being given, if we ſuppoſe, that an intelligent and otherwiſe duly qualified | 
agent do watch this portion of matter in its whole progreſs, through the various forms | 
it is made to put on, till it come to the end of its courſe; or ſeries of changes; if I ſay, 

we ſuppoſe this, and withal, that this intelligent agent lay hold of this portion of mat- 
ter cloathed in its ultimate form, and extricating it from any other parcels of matter, 
wherewith it may be mingled, make it exchange its laſt mechanical affections for thoſe, - 
which it had, when the agent firſt began to wateh it; in ſuch caſe, I ſay, this portion 
of matter, how many changes and diſguiſes ſoever it may have undergone in the mean 
time, will return to be what it was; and if it were before part of another body to be 
re- produced, it will become capable of having the ſame relation to it, that formerly it FA 
had. 5 TE 4 
To explain my meaning by a groſs example; ſuppoſe a man cut a large globe, or 15 © 
ſphete, of ſoft wax, in two equal parts or hemiſpheres, and of the one make cones, | | 
cylinders, rings, ſcrews, &c. and kneading the other with dough, make an appear- 
ance of pie-cruſt, cakes, vermicelli, (as the Italians call paſte, ſqueezed through a per- 
forated plate into the form of little worms,) wafers, biſkets, &c. it is plain, that a man 
may by diflolution, and other ways, ſeparate the wax from the dough or paſte, and re- 
duce it in a mould to the ſelf - ſame hemiſphere of wax it was before, and ſo he may 
deſtory all, that made the other part of the wax paſs for ſeveral bodies, as cones, or 1 4 
cylinders, or rings, &c. and may reduce it in a mould to one diſtinct ſemi- globe, fit | 
to be re-conyoined to the other, and ſo to re- compoſe ſuch a ſphere of wax, as they | | 
conſtituted, before the. biſection was made. And to give you an example to the ſame 
purpoſe, in a caſe, that ſeems much more difficult; if you look upon precipitate, 
carefully made per ſe, you would think, that art has made a body extremely different 
from the common mercury; this being conſiſtent like a powder, very red in colour, 
and purgative, and for the moſt part vomitive in operation, though you give but four | 
or five grains of it; and yet, if you but preſs this powder with a due heat, by putting 4 
the component particles into a new and fit motion, you may re- un ite them together, | 
ſo as to re- obtain, or re- produce the ſame running mercury you had, before the pre- 
cipitate per ſe was made of it. = 


Hers I muſt beg your leave to recommend more fully to your thoughts that, 
which, ſoon after the beginning of this diſcourſe, I did (purpoſely) but touch upon, 

and invite you to conſider with me, that the Chriſtian doctrine doth not aſcribe the re- 
ſurrection to nature, or any created agent, but to the pcculiar and immediate operation 
of. God, who has declared, that, before the very laſt judgment, he will raiſe the dead. 
Wherefore, when J lately mentioned ſome chemical ways of recovering bodies from 
their various diſguiſes, I was fat from any deſire it ſhould be imagined, that ſuch ways 
were the only, or the beſt, that can poſſibly be employed to ſuch an end. For, as the 
generality of men, without excepting philoſophers themfelves, would not have belteved I 
or thought, that, by eaſy chemical ways, bodies, that are reputed to have paſſed into | 
a quite other nature, ſhould. be reduced or reſtored to their former condition; ſo, till | Pl 
chemiſtry, and other parts of true natural philoſophy, be more throughly underſtood, 
and farther promoted, it is probable, that we can ſcarce now imagine, what expedients 
to re-produce bodies a further.diſcovery of the myſteries of art and nature may lead us 
mortals to. And much leſs can our dim and narrow knowledge determine, whit 
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earth or fire: | 


Some Phyſico- Theological Conſiderations ' about 
even phyſical ones, the moſt wiſe author of nature, and. abſolute governor of the 
world, is able to employ to bring the reſurrection to paſs, ſince it is a part of the im- 
perfection of inferior natures to have but an imperfect apprehenſion of the powers of 
one, that is incomparably ſuperior to them. And even among us, a child, though 
endowed with a reaſonable ſoul, cannot conceive, how a geometrician can meaſure in- 
acceſſible heights and diſtances, and much leſs how a coſmographer can determine the 
whole compaſs of the earth and ſea, or an aſtronomer inveſtigate, how far it is from 
hence to the moon, and tell many years before, what day and hour, and to what de- 
gree, ſhe will be eclipſed. And indeed in the Indies, not only children, but rational 
illiterate men, could not perceive, how it was poſſible for the Europeans to converſe 
with one another by the help of a piece of paper, at an hundred miles diſtance, and in 
a moment produce thunder and lightening, and kill men a great way off, as they ſaw 
gunners and muſketeers do, and much lels foretel an eclipſe of the moon, as Columbus 
did to his great advantage; which things made the Indians, even the chiefeſt of them, 


look upon the Spaniards, as perſons of a more than human nature. Now among thoſe, 


that have a true notion of a Deity, which is a Being both omnipotent and omniſcient ®s 
that he can do all, and more than all, that is poſſible to be performed by any way of 


diſpoſing of matter and motion, is a truth, that will be readily acknowledged, ſince he 


was able at firſt to produce the world, and contrive ſome part of the univerſal matter 
of it into the bodies of the firſt man and woman. And that his power extends to the 
re-union of a ſoul and body, that have been ſeparated by death, we may learn from 
the experiments God has been pleaſed to give of it both in the Old Teſtament and the 
New, eſpecially in the raiſing again to life Lazarus and Chriſt ; of the latter of which 
particularly, we have. prooſs cogent enough to ſatisfy any unprejudiced perſon, that 
deſires but competent arguments to convince him. And that the miraculous power of 

God will be, as well as his veracity is, engaged in railing up the dzad, and may ſuf- 
fice, if it be ſo, we may not difficulcly gather from that excellent admonition of our 
Saviour to the Sadducees, where he tells them, (as I elſewhere noted) that the two 
cauſes of their errors are, their not knowing the ſcriptures, wherein God hath declared, 
he will raiſe the dead; nor the power of God, by which he is able to effect it. But 


the engagement of God's omnipotence is alſo in that place clearly intimated by St. 


Paul, Atts xxvi. 8. where he aſks king Agrippa, and his other auditors, why they 


ſhould think it a thing not to be believed, (dw,) that God ſhould raiſe the dead. 


And the ſame truth is yet more fully expreſſed by the ſame apoſtle, where ſpeaking of 
Chriſt returning in the glory and power of his father, to judge all mankind, after he 


has ſaid, that this divine judge ſhall transform, or transfigure (uelarynpz1izuv) our vile 


bodies (ſpeaking of his own, and thoſe of other ſaints,) to ſubjoin the account on 
which this ſhall be done, he adds, That it will be according to the powerful work- 
“ ing, (&igyezvr) whereby he is able even to ſubdue all things to himſelf, Phil. iii 21. 
Ap now, it will be ſeaſonable to apply, what has been delivered in the whole paſt 
diſcourſe, to our preſent purpole. COON CHAT tt er TD r, 

Since then a human body is not fo confined to a determinate bulk, but that the 
ſame ſoul, being united to a portion of duly organized matter, is ſaid to conſtitute the 
ſame man, notwithſtanding the vaſt differences of bigneſs, that there may be, at ſe- 
veral times, between the portions of matter, whereto the human ſoul is united: 

SINCE a conſiderable part of the human body conſiſts of bones, which are bodies 
of a very determinate nature, and not apt to be deſtroyed by the operation, either of 

SINCE, of the leſs ſtable, and eſpecially the fluid parts-of a human body, there is a 
far greater expence made by inſenſible tranſpiration, than even philoſophers would 
imagine : . — 


SINCE 


tze Poſſibility of the Resunnection. | 


Ster the ſmall particles of a reſolved body may retain their own nature, under va- 


rious alterations and diſguiſes, of which it is poſſible they may be afterwards ſtripped : 


Since, without making a human body ceaſe to be the ſame, it may be repaired and 
augmented by the adaptation of congruouſly diſpoſed matter to that, which pre-exiſted 
in ? 25 275 : : 8. 


SINCE, I ſay, theſe things are ſo, why ſhould it be impoſſible, that a moſt intelli- 


gent agent, whoſe omnipotency extends to all that is not truly contradictory to the na- 

ture of things, or to his own, ſhould be able ſo to order and watch the particles of a 
human body, as, that partly of thoſe, that remain in the bones, and partly of thoſe, 
that copiouſly fly away by inſenſible tranſpiration, and partly of thoſe, that are other- 
wiſe diſpoſed of upon their refolution, a competent number may be preſerved or re- 
trieved? ſo, that ſtripping them of their diſguiſes, or extricating them from other 


parts of matter, to which they may happen to be conjoined, he may re-unite them 


betwixt themſelves, and, if need be, with particles of matter fit to be contexed with 


them, and thereby reſtore or reproduce a body; which, being united with the former 


ſoul, may, in a ſenſe conſonant to the expreſſions of ſcripture, recompole the ſame 
man, whoſe ſoul and body were formerly disjoined by death. 


War has been hitherto diſcourſed, ſuppoſes the doctrine of the reſurrection to be | 


taken in a more ſtrict and literal ſenſe, becauſe I would ſhew, that, even according to 
that, the difficulties of anſwering what is mentioned againſt the poſſibility of it, are 
not inſuperable; though I am not ignorant, that it would much facilitate the defence 
and explication of ſo abſtruſe a thing, if their opinion be admitted, that allow them- 
ſelves a greater latitude, in expounding the article of the reſurrection, as if the ſub- 
ſtance of it were, that, in regard the human ſoul is the form of man, fo that whatever 
duly organized portion of matter it is united to, it therewith conſtitutes the ſame man, 
the import of the reſurrection is fulfilled in this; that, after death there ſhall be another 
ſtate, wherein the ſoul ſhall no longer perſevere in its ſeparate condition, or, as it were, 
 widowhood, but ſhall be again united, not to an aetherial, or the like fluid matter, but 
to ſuch a ſubſtance as may, with tolerable propriety of ſpeech, notwithſtanding its dif- 


Tux, that aſſent to what has been hitherto diſcourſed of the poffibility of the re- 
ſurrection of the ſame bodies, will, I preſume, be much more eaſily induced to admit 


of the raiſed ſaints. For, ſuppoſing the truth of the hiſtory of the ſcriptures, we may 
obſerve, that the power of God has already extended itſelf to the performance of fuch 
things, as import as much as we need infer, ſometimes by ſuſpending the natural act- 
ings of bodies upon one another, and ſometimes by endowing human and other bo- 
dies with preternatural qualities. And indeed lightneſs, or rather agility, indifferent 


being but mechanical affections of matter, it cannot be incredible, that the moſt free 

and powerful author of thoſe laws of nature, according to which, all the phænomena 

of qualities are regulated, may (as he thinks fit) introduce, eſtabliſh, or change them 

in any aſſigned portion of matter, and conſequently in that, whereof a human body 

conſiſts. Thus, though iron be a body above eight times heavier, bulk for bulk, 
than water, yet, in the caſe of Eliſba's helve, its native gravity was rendered ineffec- 

tual, and it emerged from the bottom to the top of the water : and the gravitation of 
St. Peter's body was ſuſpended, whilft his maſter commanded him, and by that com- 

mand enabled him, to come to him walking on the ſea, Thus the operation of the 

activeſt body in nature, flame, was ſuſpended in Nebuchadnezzar's fiery furnace, whilſt 

DaniePs three companions walked unharmed in thoſe flames, that, in a trice, con- 

W D d N ſumed 


the poſſibility of the qualifications the Chriſtian religion aſcribes to the glorified bodies 


to gravity and levity, incorruption, tranſparency and opacity, figure, colour, &c. 


201 bs 


ferences from our houſes of clay, (as the ſcripture ſpeaks) be called a human body. Job i,, rg. 
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diſcourſe, to our preſent purpoſe. 


* 


Some Phyſico- Theological Conſiderations about ä 
even phyſical ones, the moſt wiſe author of nature, and abſolute governor of the 
world, is able to employ to bring the reſurrection to paſs, ſince it is a part of the im- 
perfection of inferior natures to have but an imperfect apprehenſion of the powers of 
one, that is incomparably ſuperior to them. And even among us, a child, though 
endowed with a reaſonable ſoul, cannot conceive, how a geometrician can meaſure in- 
acceſſible heights and diſtances, and much leſs how a coſmographer can determine the 
whole compaſs of the earth and ſea, or an aſtronomer inveſtigate, how far it is from 
hence to the moon, and tell many years before, what day and hour, and to what de- 


gree, (he will be eclipſed. And indeed in the Indies, not only children, but rational 


illiterate. men, could not perceive, how it was poſſible for the Europeans to converſe 

with one another by the help of a piece of paper, at an hundred miles diſtance, and in 
a moment produce thunder and lightening, and kill men a great way off, as they ſaw 
gunners and muſketeers do, and much lels foretel an eclipſe of the moon, as Columbus 
did to his great advantage; which things made the Indians, even the chiefeſt of them, 


look upon the Spaniards, as perſons of a more than human nature, Now among thoſe, 


that have a true notion of a Deity, which is a Being both omnipotent and omniſcient; | 


that he can do all, and more than all, that is poſſible to be performed by any way of _ 


diſpoſing of matter and motion, is a truth, that will be readily acknowledged, ſince he 

was able at firſt to produce the world, and contrive ſome part of the univerſal matter 
of it into the bodies of the firſt man and woman. And that his power extends to the 
re- union of a ſoul and body, that have been ſeparated by death, we may learn from 


the experiments God has been pleaſed to give of it both in the Old Teftament and the 
New, eſpecially in the raiſing again to life Lazarus and Chriſt ; of the latter of which 
particularly, we have prooſs cogent enough to ſatisfy any unprejudiced perſon, that 


deſires but competent arguments to convince him. And that the miraculous power of 
God will be, as well as his veracity is, engaged in railing up the dead, and may ſuf- 


fice, if it be ſo, we may not difficulcly gather from that excellent admonition of our 
Saviour to the Sadducees, where he tells them, (as I elſewhere noted) that the two 


cauſes of their errors are, their not knowing the ſcriptures, wherein God hath declared, 
he will raiſe the dead; nor the power of God, by which he is able to effect it. But 
the engagement of God's omnipotence is alſo in that place clearly intimated by St. 

Paul, Atts xxvi. 8. where he aſks king Agrippa, and his other auditors, why they 
ſhould think it a thing not tobe believed, (z@ivo,,) that God ſhould raife the dead. 
And the ſame truth is yet more fully expreſſed by the ſame apoſtle, where ſpeaking of 


Chriſt returning in the glory and power of his father, to judge all mankind, after he 


has ſaid, that this divine judge ſhall transform, or transfizure (vdary1pz1izuv) our vile 


bodies (ſpeaking of his own, and thoſe of other ſaints, ) to ſubjoin the account on a 
which this ſhall be done, he adds, That it will be according to the powerful work- 


e ing, (xe ε,jq whereby he is able even to ſubdue all things to himſelf, Phil. iii 21. 
AND now, it will be ſeaſonable to apply, what has been delivered in the whole paſt 


Since then a human body is not fo confined to a determinate bulk, but that the 


fame ſoul, being united to a portion of duly organized matter, is faid to conſtitute the 


ſame man, notwithſtanding the vaſt differences of bigneſs, that there may be, at ſe- 

veral times, between the portions of matter, whereto the human ſoul is united: 
SINCE a conſiderable part of the human body conſiſts of bones, which are bodies 

of a very determinate nature, and not apt to be deſtroyed by the operation, either of 


earth or fire: | 


SINCE, of the leſs ſtable, and eſpecially the fluid parts of a human body, there is a 


far greater expence made by inſenſible tranſpiration, than even philoſophers would 
imagine: : 


SINCE 


Stwes the ſmall particles of a reſolved body may retain their own nature, under va- 
rious alterations and diſguiſes, of which it is poſſible they may be afterwards ſtripped : 
Since, without making a human body ceaſe to be the ſame, it may be-repaired and 
augmented by the adaptation of congruouſly difpoſed matter to that, which pre-exiſted 


in i 5 
Sixck, I ſay, theſe things are ſo, why ſhould it be impoſſible, that a moſt intelli- 
gent agent, whoſe omnipotency extends to all that is not truly contradictory to the na- 
ture of things, or to his own, ſhould be able ſo to order and watch the particles of a 
human body, as, that partly of thoſe, that remain in the bones, and partly of thoſe, 
that copiouſly fly away by inſenſible tranſpiration, and partly of thoſe, that are other- 
wiſe diſpoſed of upon their reſolution, a competent number may be preſerved or re- 
» trieved ? ſo, that ſtripping them of their diſguiſes, or extricating them from other 
arts of matter, to which they may happen to be conjoined, he may re-unite them 
betwixt themſelves, and, if need be, with particles of matter fit to be contexed with 
them, and thereby reſtore or reproduce a body; which, being united with the former 
ſoul, may, in a ſenſe conſonant to the expreſſions of ſcripture, recompole the ſame 
man, whoſe ſoul and body were formerly disjoined by death. CEOs 
WHaT has been hitherto diſcourſed, ſuppoſes the doctrine of the reſurrection to be 
taken in a more ſtrict and literal ſenſe, becauſe I would ſhew, that, even according to 
that, the difficulties of anſwering what is mentioned againſt the poſſibility of it, are 
not inſuperable ; though I am not ignorant, that it would much facilitate the defence 
and explication of ſo abſtruſe a thing, if their opinion be admitted, that allow them- 
ſelves a greater latitude, in expounding the article of the reſurrection, as if the ſub- 
ſtance of it were, that, in regard the human ſoul is the form of man, fo that whatever 
duly organized portion of matter it is united to, it therewith conſtitutes the ſame man, 
the import of the reſurrection is fulfilled in this; that, after death there ſhall be another 
ſtate, wherein the ſoul ſhall no longer perſevere in its ſeparate condition, or, as it were, 
widowhood, but ſhall be again united, not to an aetherial, or the like fluid matter, but 
to ſuch a ſubſtance as may, with tolerable propriety of ſpeech, notwithſtanding its dif- 
ferences from our houſes of clay, (as the ſcripture ſpeaks) be called a human body. Job ir. 19. 
Tur, that aſſent to what has been hitherto diſcourſed of the poffibility of the re- 
ſurrection of the ſame bodies, will, I preſume, be much more eaſily induced to admit 
the poſſibility of the qualifications the Chriſtian religion aſcribes to the glorified bodies 
of the raiſed ſaints. For, ſuppoſing the truth of the hiſtory of the ſcriptures, we may 
| obſerve, that the power of God has already extended itſelf to the performance of fuch 
things, as import as much as we need infer, ſometimes by ſuſpending the natural act- 
ings of bodies upon one another, and ſometimes by endowing human and other bo- 
dies with preternatural qualities. And indeed lightneſs, or rather agility, indifferent 
to gravity and levity, incorruption, tranſparency and opacity, figure, colour, &c. 
being but mechanical affections of matter, it cannot be incredible, that the moſt free 
and powerful author of thoſe laws of nature, according to which, all the phenomena 
of qualities are regulated, may (as he thinks fit) introduce, eſtabliſh, or change them 
in any aſſigned portion of matter, and conſequently in that, whereof a human body 
conſiſts. Thus, though iron be a body above eight times heavier, bulk for bulk, 
than water, yet, in the caſe of Eliſpa's helve, its native gravity was rendered ineffec- 
tual, and it emerged from the bottom to the top of the water: and the gravitation of 
St. Peter's body was ſuſpended, whilſt his maſter commanded him, and by that com- 
mand enabled him, to come to him walking on the ſea. Thus the operation of the 
activeſt body in nature, flame, was ſuſpended in Nebuchadnezzar's fiery furnace, whilſt 
DaniePs three companions walked unharmed in thoſe flames, that, in a trice, con- 
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Some Phyſico- Theological Conſiderations, &c. 
ſamed the kindlers of them. Thus did the Ifraclites manna, which was of ſo pe- 


8 | pe 
riſhable a nature, that it would corrupt in little above a day, when gathered in any 


day of the week but that, which preceded the ſabbath, Keep good twice as long, and, 
when laid up before the ark for a memorial, would laſt whole ages uncorrupted. And 
to add a proof, that comes more directly home to our purpoſe, the body of our Sa- 


viour, after his reſurrection, though it retained the very impreſſions, that the nails of 


the croſs had made in his hands and feet, and the wound, that the ſpear had made in 
his fide, and was ſtill called in the ſcripture his body, as indeed it was, and more fo, 


than, according to our paſt diſcourſe, it is neceſſary, that every body ſhould be, that 5 


is rejoined to the ſoul in the reſurrection: and yet this glorified body had the ſame 
qualifications, that are promiſed to the ſaints in their ſtate of glory; St. Paul inform- 
ing us, That our vile bodies ſhall be transformed into the likeneſs of his glorious , 
“ body, which the hiſtory of the goſpel aſſures us, was endowed with far nobler 
qualities than before its death. And whereas the apoſtle adds, as we formerly noted, 


that this great change of ſchematiſm, in the ſaints bodies, will be effected by the ir- 
reſiſtible power of Chriſt, we ſhall not much ſcruple at the admiſſion of ſuch an effect 
from ſuch an agent, if we conſider, how much the bare, ſlight, mechanical alteration 
of the texture of a body, may change its ſenſible qualities for the better. 


For, with- 
out any viſible additament, I have ſeveral times changed dark and opacous lead into 


finely coloured tranſparent and ſpecifically lighter glaſs. And there is another inſtance, 


which, though becauſe of its obviouſneſs it is leſs heeded, is yet more conſiderable : 


for who will diſtruſt, what advantageous changes ſuch an agent as God can work, by 
changing the texture of a portion of matter, if he but obſerve, what happens merely 


upon the account of ſuch a mechanical change in the lighting of a candle, that is 


newly blown out, by the applying another to the aſcending ſmoke. For, in the twink- 
ling of an eye, an opacous, dark, languid and ſtinking ſmoke loſes all its ſtink, and 


is changed into a moſt active penetrant and ſhining body. 


— 


th. 
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A ConjzcTuRE concerning the Bladders of Air, that are 
found in Fisyes, communicated by A. J. and illuſtrated by 
an EXPERIMENT. . 8 ae 


V. p. 310, for 
May 24, 1675. | 5 


T) EFLECTING on that queſtion, whether liquids gravitate upon bodies immerſed 


| or not? I came to a reſolution in my own thoughts, that they do gravitate; and 
one of the greateſt inſtances, that did occur to me was, that a bubble of air, riſing 
from the bottom, does dilate itſelf all the way to the top; which is cauſed by the leſ- 
ſening of the weight or preſſure of the incumbent water, the nearer it is to the top. 

Upon conſideration of that inſtance, the following conjecture preſented itſelf to my 
thoughts ; that fiſhes, by reaſon of the bladder of air, that is within them, can ſuſtain 
or keep themſelves in any depth of water. For the air in that bladder is like the bub- 
ble, more or leſs compreſſed, according to the depth the fiſh ſwims at, and takes up 


more or leſs ſpace; and conſequently the body of the fiſh, part of whoſe bulk this 
bladder is, is greater or leſs according to the ſeveral depths, and yet retains the ſame 


weight, 


1 
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A CONJECTURE, &c. 203 
weight, The rule de in/identibus bumido is, that a body, that is heavier than ſo much 


— — — 


water, as is equal in quantity to the bulk of it, will ſink; a body, that is lighter, will 6 
ſwim z a body of equal weight will reſt in any part of the water. 1 
Now by this rule, if the fiſh in the middle region of the water be of equal weight i! 
to the water, that is, commenſurate to the bulk of it, the fiſh will reſt there without i! 
any tendency upwards or downwards: and if the fiſh be deeper in the water, the bulk 1 
of the fiſh becoming leſs by the compreſſion of the bladder, and yet retaining the ſame 
weight, it will fink and reſt-at the bottom : and on the other ſide, if the fiſh be higher 
than that middle region, the air dilating itſelf, and the bulk of the fiſh conſequently 
encrealing; but not the weight, the fiſh will riſe upwards, and reſt at the top of the 
water. 4 | | 
PERHAPS the fiſh by ſome action can emit air out of this bladder, and afterwards 
out of its body, and alſo, when there is not enough, take in air and convey it to this : 


bladder; and then it will not be wondered, that there ſhould be always a fit proportion 
of air in the bodies of all fiſhes, to ſerve their uſe, according to the depth of water 
they are bred and live in: perhaps by ſome muſcle the fiſh can contract this bladder be- 
yond the preſſure of the weight of water: perhaps the fiſh can by its ſides, or ſome 
other defence, keep off the preſſure of the water, and give the air leave to dilate it- 

ſelf. In theſe caſes the fiſh will be helped in all intermediate diſtances, and may rife 
or ſink from any region of the water without moving one finn. 
Ix were worth obſerving, what fiſhes want bladders, and if the bladders of ſeveral 
fiſhes are not of different ſhapes or bigneſs, and how they are in ſea- fiſnes, that live in 
great depths, and whether any amphibious creatures have them, or any thing analo- 
gous; as the lungs may be, or other cavities. By an inquiry into theſe, and other 
particulars, this conjecture may be either fortified or refuted. SEE | 

[So far this conjecture: in reference to which, when it was propounded to the ho- 

nourable Robert Boyle, he, reflecting upon the manner how a fiſh comes to riſe or ſink in 

Vater, ſoon bethought himſelf of an experiment probably to determine, whether a fiſh 
makes thoſe motions by conſtructing or expanding himſelf? the experiment by him 

_ ſuggeſted was; to take a bolthead with a wide neck, and having filled it almoſt full 
with water, to put into it ſome live fiſh of a convenient ſize, that is, the biggeſt, that 
can be got in, as a roch, perch, or the likez and then to draw out the neck of the 
bolthead as ſlender as you can; and to fill that alſo with water: whereupon the fiſh 
lying at a certain depth in the water of the glaſs, if upon his ſinking you perceive the 
water at the ſlender top does ſubſide, you may infer, he contracts himſelf, and if, up- 
on his riſing, the water be alſo raiſed, you may conclude, he dilates himſelf.] 


C 


- A Wi 2 * ry U 4 Arv * —— 

1 „ RAT 4 a ”" i e e xy R 4 * 
„e . 2 ee eee * Fe 
— SEL c 8 — 5 

* en, 


1 | = 
F 1 
d g 
V "Rs 8 
1 j! I 44 * 
6 / A 
4 8 » l 
& \ '* | 
_ 4 
1 2 
« " 3-4 0 
FILES. 
1 | 
4 4 
, * 7 FE 
4 
* 0 \ J 
& * 1 3 
7 
U oy 
* i 5 q 
5 x $ , 
a 1 
i % 7% "23+ 
N 1457 
f 1 4 4 
di 4 
> * 3 
75 N 
# 
| * 3 Dy 
18 
5 1 
v 7 5 
4 * * 
14 
N Ti? 2 is 
T 3 
1 * 
K = 4 
1 
* , 
1 
þ - F 
% & 
F 1 
v 9 . 
1888 
13 % 4 
4 U 
T 
13 of 
> L a 
I : 
\ - J 
1 14 
” f 1 
#+* 
17 3 
1 U 
Lo 4 : 
* 1 
* 
- 
2 d 
n 9 
4 
ty - 
#= WMS 
* * 1 5 
„ 
1 
1 'S. 
{ LIL # 
= 4 - 
: R- : 
= IS > 
? 7 3 5 "T 
* . 
b, 4 A 5 1 1 $ 
14053 3: 
54 in WM 
17 
115 
A 6 
end 
373 » * 
p | 7. 5 
* 4 | x 
: vt | 31 * 
od - RK” 
4 199 
. 5-7 
6 $88 + 
> "T8 5 
- 4 = 3 
* : 4 4 3 
14 1 
1 
117 8 
l 1 4 — 
54 . 7 fe 
© GW? 
5 1 
IST Bm 3+ 
0 * 
rs > 1 
K Ty 
t 
N e 
3 £ 
1 
"IT" 1 ba > 3 * 
r 
8 7 4 
3 + 7% 7 4 
1 
© #87 & 
7 1: JS Fs 
4 : 
1 7 : 
"£*% it 3s k I 
0 iin 
3 7 
3 : 
* & 8 15 
1 . ORE: J 
4 ö 
. 
s * "#: 
1 
* 3 
OE KW 23 
5 1 1 * 
83 i 9 ; bl 
r 
Þ 3 
* _ + 5 
2 >. 
* Is 11 
75 1 
e 
m3 5 
8 % "T 7 
* i 9” 
:*Þ 32D A 4 
r 
7h ” FW 
1 E Fo K * 
3. 1 
1 7 TS 
© -« 3 7 
7 
„ # Lad „ 
1 0 4 1 
5 
+ VP i 
5 » : n 
12 = W- 
42 4 14. 
; 4 
TY 4 14 = 
$i 3} 1 b 
WE 
A. £ k 
pf —— = 
7 1 LE 
2 . 4F > 
1 = 
4 ; F 
IS F 
by 4 FS 4 
' 8 
= iT © , 
1 22 1 
F + 7 bs L 
$4. - 4 
7 * 
198 3 
7 AF; 
: . N 
1. w . * 
1 9 1 
: "+ 
' 4 : * 1 
. 8 7 IF 
4. SE | © 
„ 1811 
«24 : 4 2+ 
3 = © 4&: 
4:3 ;. {TT WS 
. > ES 
1 8 4 * 8 : 
© „ K 
"oſt - 4:3 
2 
I : © * 
— + 4 
b& bye. 4 1 7 
> 44 1 
: C = 2 o 
SY : % 4 
! - IK 
4 * 
£ F 
+; FR © 4 
= : * 2. 
2 2 
5 
: £5 8 1 
SS 
\ 1 ERS 
| ' * rg 
4 SEE 
- " * 1 
t 
» 3 7g 4% 
1 
5 FF 1 
* . 
1 * 
1 LY 
1 8 
17 F 7 
* ". 0 
1 FT 
1 1 
1 7 
1 * - 4 * 
* * 
17S. . IE 
* ＋ 1 
8. 6 2 Iv 
x 2 — 4 
* 
* 25 1 
4g k x She 
k * 
„„ 
1 ain 2 * 
2685 E 
8 447 . y © 
3 
5 EE: 
8 FE 
4 8 ry 3 
2 
5 = [ IE 
3 * L "* 
1 $3 $4 
bs. [IF 
7 * 3 
8 * 
a, Fe. » N 
a > . >GEF EF 
3H + 7& 
19 
5 q £ 
* 9 
5% + ** 
. * Z 
i 


bc F la he + 2 =_ * - 
8 FI " or i area? ot; * . \ 6 — "—_— 8 
2 i: * 5 — — 4 — , —— 8 
Pl , _ - 1 9 þ - Se a re SR — + 7 
. 5 2 * = 2 I > Ne 2 * — — * «tt 2 — 
hy 5 4 * " 8 . gr 8 - £ 4 _ * Fe * 2 - — A — 
- ad on — r 8 ö * * bo, < - 1 5 3 2 = ww . 8 A % „ — — — — $ _—_ = 
L 5 » 1 „ . 8 fb. * ö by 2 N * = 2 eq \ 1 . . . — . — — — 
3 4 > — 5 nr 1 n A 8. N eee f a bb he < — — ——— — 8 $67 8 
7 : 7 . n 7 I ts _ *- 5 " * * « b. © 2 — 8 * 2 11 — * * 
* . 12 N 2 r Vo r 4 4 —— Se *F 0 "_ * 2 n 1 SE — " 42 — T3 A 1 9 1 7 
ar r on ga Orgy „ ge 2 . REN TR: « q NT I — * 8 a — we hi. 2 — : bf « 4 : 
= A 8 * 4 < 4 ths, 2157 1 m TOs. 7 ron ” Re . _ * — _ « # — K 7 . 
= 1 - 9 4 N n 0 


88 - 14 — 


* 


. 
7 * Wy 2 


— 4 N 
e 2 N «| 4 JA dn” * 9 
1 . 72 1 
_— CO TL Sy "LIRA 4 >» 5 Fe 
2 3 „ D 2 
>, © * a IJ , * — A * * * 2 
* 7 * Ren 
2 1 : 
; — 


* " PR OW 
* — G; * ts 
— — at * ** — of 2 
5 I —— 2 


d- 2 | | A New 


A New ESSAY INSTRUMENT, together with the 
(EEE USES thereof. e e 


Firſt publiſhed in the PHILOSOPHICAL Tz ansactions, No. CXV. p. 329, for 
e 705 June 21, 1675. e [et 


204 


EC TED NL 


Shewing the occafion of making this new eſſay i nſtrument, togetber with the hydroftatical 
* principles it is founded on. hee | . 
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O give you now a more explicite and particular account, than I had then time 
to do, of the inſtrument, which you ſaw tried at the Royal Society, I ſhall in- 
form you, on what grounds I deviſed it, and then annex ſome obſervations about the 
fabrick and the uſes of it. | F e 
You may remember, that many years ago I ſhewed you a little glaſs inſtrument, 
conſiſting of a bubble, furniſhed with a long and ſlender ſtem, which was to be put 
into ſeveral liquors, to compare and eſtimate their ſpecifick gravities, and which I made 
uſe of to ſome purpoſes, for which it is not, that I know, as yet employed. But after- 
| | _ wards conſidering this little inſtrument ſomewhat more attentively, I thought the ap- 
* plication of it might eaſily be, as it were, inverted, and that, whereas it was employed 
ö 1 but to diſcover the differing gravities of ſeveral liquors, by its various degrees of im- 
i merſion in them, it might be employed to diſcover the ſpecifick gravities of ſeveral ap- 
pended ſolids, by its being more or leſs depreſſed by them in the ſame liquor. For it 
is clearly deducible from the grounds of the hydroſtaticks, that any ſolid body, hea- 
vier than water, looſes in the water as much of the weight it had in the air, as water 
of equal bulk ro the immerſed ſolid would weigh in the air; and conſequently, ſince 
gold is by far the moſt ponderous of metals, a piece of gold, and one of equal weight 
of copper, braſs, or any other metal, being propoſed, the gold muſt be leſs in bulk, 
than the copper or braſs. And by this means, if both of them be weighed in the wa- 
ter, the gold muſt looſe in that liquor leſs of its former weight than the braſs or cop- 
per; becauſe the baſer metal, as well as the gold, grows lighter by the weight of a bulk 
of water equal to it; and the baſer metal being the more voluminous, the correſpon- 
dent water muſt weigh more than that, which is equal to the gold. | ; 
Tunis hydroſtatical principle may be evidently proved from what has been demon- 
ſtrated in a mathematical way, by the moſt ſubtile Archimedes de inſidentibus humido, 
and his commentators; and thoſe, that are either unacquainted with, or diſtruſtful of 
ſuch ratiocinations, may find the principle made out in a phyſical and experimental way 
v iges. in another paper. Whence I concluded, that I might ſafely infer, that the floating in- 
Tad. ſtrument abovementioned would be made to fink deeper by an ounce, for inſtance, of 
gdlobld hanging at it under water, than by an ounce of braſs or any other metal, which 
by reaſon of its greater bulk than gold, looſing more of its weight by the immerſion, 
muſt needs retain leſs, and ſo have leſs power to depreſs the inſtrument it was faſtened 
to. Which concluſion you will eaſily believe the event did upon trial exactly juſtify ; 
and I preſume you will as little doubt, that the concluſion will alſo hold (though the 
diſparity be not fo great and conſpicuous) in reference to other metals, as lead and tin, 
that differ in ſpecifick gravity, _ 3 . 
To give at once an inſtance of the truth and uſe of this notion, I was induced to fit 
the inftrument, that was grounded on it, for the examination of guineas, which we 
a — — by 
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by far the moſt uſual gold-coins, that paſs in England. And though the exact neſs and 
dyigence of our ingenious friend Mr. Slingſiy allows us to expect, that no injury, that 


care and {kill can prevent, ſhall be done to that coin; yet becauſe ſome goldſmiths and 


others retain fears of being deceived by the fraudulent and ſubtile artifices of falſe 
coiners, I thought it might not be amiſs to furniſh them with an eaſy and practical way 
of diſtinguiſhing a true guinea from a counterfeit, And though I hope I need not tell 
you, that I look not upon the inſtrument I ſhewed you at Greham-College, as capable 
of examining gold and other metals with as much nicety, as by other methods one may 
hydroſtatically do; yet this little trifle may on ſome occaſions be preferable, ſince the 
inſtrument, which is not dear, being once fitted, there is no need to have either exact 
ſcales, or ſkill in hydroſtaticks, or any knowledge of arithmetick, and yet the diſfer- 


ence of a true guinea from a counterfeit will not only be ſufficiently, but conſpicuouſly 


made to appear, and the operation will be much ſooner performed than in the other 


way, and very much ſooner and cheaper than by the methods commonly employed by 
goldſmiths and refiners. For, in our way the coin is not defaced or injured by cutting, 


punching, &c. nor is there any need of touch-ſtones, or aqua-tortis, and yet the trial 
is ſo quickly made, that perhaps near twenty guineas may be examined, one by one, 
in about a quarter of an hour: I ſay, one by one, becauſe, that if the inſtrument be 
deſigned and fitted for ſuch a purpoſe, many guineas may be tried at once. But whe- 
ther the goldſmiths will make uſe of this way, I leave them to determine; it being 


ſufficient for me, to have gratified ſuch virtuoſi, eſpecially the diſciples of Vulcan, as 


have given occaſion to expect this trifle will be acceptable unto them; and to add this 


inſtance to thoſe I have elſewhere given by way of proof, that by the knowledge of 
cauſes men may employ exceedingly differing means to produce the ſame effects (as in 


our caſe, gold, that chemiſts and ſay-maſters are fain to examine by the fire, we exa- 
mine by water) and, that philoſophical truths, and particularly hydroſtatical ones, are 


not lightly to be deſpiſed, as airy and empty ſpeculations, ſince they may be ſometimes | 


applied to practical uſes, to which at firſt ſight they ſeem to have no relation at all. 
FF 
Deſcribing the conſtruction of this inſtrument. 


PROCEED now to the conſtruction of the inſtrument itſelf, in which are to 


be conſidered the matter and the form. 
Tux matter may be glaſs, copper, ſilver, or almoſt any other ſolid body, that is, 
or may be made, fit to float in the water with a guinea hanging at it, and of a texture 
cloſe enough to keep out the water. For, if any of that ſhould, by ſoaking or other 
wiſe, get in, it may alter the gravity of the inſtrument, and render it deceitful. _ 
My firſt trials were made with bubbles of glaſs, furniſhed with ſlender ſtems, her- 
metically ſealed at the top; and theſe, when one can procure an artificer, that can 
blow them well, are both the gentileſt and the cheapeſt, and for ſome of the uſes, 


that may hereafter be mentioned, they are almoſt the only ones, that can be fitly em- 


ployed. But beſides that it is not eaſy to meet with artificers, that can give glaſs the 


right bigneſs and ſhape, thoſe as all other inſtruments of glaſs, being very trail and 


ſubject to be broken; the ſafeſt way and more durable is, to make them of ſome me- 
tal, eſpecially either copper or ſilver, (of which the former is far more cheap, and the 
ether more gentile, but either will ſerve well;) in regard they are leſs heavy, and, being 
more ſtiff, will maintain their figure better than gold or lead. Copper and filver will 
alſo ſuffer themſelves to be beaten into plates thin and yet ſtrong enough, and are not 
ſo ſubject to ruſt, as iron and ſteel. But in ſome caſes, eſpecially in want of metal in 

5 inſtruments, 
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A Nw Es88ay INSTRU MEN, | 
inſtruments, we may make uſe of well ſeaſoned wood, laid over with ſome china var- 
niſh, or ſome other, that is very cloſe, 5 PIE E 

As to the form of the inſtrument, it conſiſts of three parts; the ball or globulous 
part; the ſtem or pipe; and that, which holds the coin. © © Yoo 
THz ball or round part conſiſts of two thin concave plates of copper, or other me- 
tal, exactly ſodered together in the middle; and at the diſtanteſt parts from the com- 


miſſure there ought to be left two oppoſite holes, one in each plate, for the two other 


parts of the inſtrument. This middle part, though for brevity ſake we name it the 
ball, ſhould not be exactly round, but, for the conveniency of ſwimming, of an al- 
moſt eliptical or oval form, or rather ſomewhat inclining to that of a very deep double 
convex glaſs; or it may be of any other ſhape, that ſhall be found fitteſt to make the 


inſtrument keep its erect poſture ſteadily in the water. The bigneſs of it muſt be ſome- 


what greater or leſs, as the plate is made thicker or thinner. But the general rule for 
its capacity is, that it ſhould contain as much air, as may ſerve to keep the whole in- 


ſtrument, when furniſhed, if need be, with its ballaſt and clogged with a guinea, 


from * beneath the top of the ſtem, which ſtem is the next part to be taken no- 
rice of | | 42 acts roy net e 
Ir the inſtrument be to have its ballaſt (if I may fo call it) within its cavity, it will 
be convenient, if not neceſſary, that it ſhould be hollow, like a pipe, exactly cloſed at 
the upper end; but where the ballaſt is to be placed without, the pipe ſhould be made 
ſolid, as of a piece of wire, or a little cylinder of fome lighter matter, that will not 
ſoak in water: but, whether it be hollow or no, it ought to be made very ſlender, that 
the different depreſſions of the inſtrument in the water may be the more notable. _ And 


for the ſame reaſon it ought not to be too ſhort, eſpecially if it be to be applied to other 


uſes than the examining of guineas. 5 35 
Tux inſtrument, I moſt uſe merely for guineas, hath its ball about the bigneſs of a 
ſmall hen- egg, or rather leſs, and the pipe between four and five inches long, being 


ſodered on to the ball at the uppermoſt of the two holes abovementioned; at the un- 


being ended, taken out again. 


ſometimes to a coin of gold or ſilver, or to 


dermoſt of which is inſerted and ſodered the undermoſt part of the inſtrument, which 
1 call the ſcrew, or the ſtirrup, becauſe ſometimes it is made of a piece of wire, that 
a little beneath the bottom of the ball is bent round, ſo as to ſtand horizontally, that 
the guinea being laid on it, it may be ſupported by it, as the foot is by a ſtirrup; and 


in this way a piece of coin is the moſt readily put on and taken off. But the more 


ſecure way is, inſtead of the bent wire, to employ a very ſhort piece of braſs with a 
broad ſlit in it, capable of receiving the edge of the guinea, which with one turn or 
two of a ſmall and ſlight lateral ferew may be kept faſt in it, and readily, the operation 


Ix you deſire to examine not only guineas, but greater gold coins and metalline mix- 


tures, it would be convenient, that the undermoſt ſtem and the ſcrew be made by itſelf, 


that it may be at pleaſure thruſt upon the ſtem and taken off again, For by this 


means, if the ball of the inſtrument be made large enough, you may have room to 


put on, as occaſion ſhall require, one, two, or three flat and round pieces of copper, 


lead, &c. with each of them a hole in the middle, fitted to the ſize of the ſtem, ſo that 


they may be pur on as near the lower part of the ball, as you think fit, and then the 
ſcrew may be thruſt on after them, not only to take hold of the coin or metalline mix- 
ture to be examined, but to ſupport the plate, if need be; and by a variety of ſuch 
plates, which may be taken off and put on at pleaſure, the ſame inſtrument if (as I 
was ſaying) the ball be competently large, may be adjuſted ſometimes. to a guinea, 
a metalline mixture twice or thrice as heavy 
as a guinea in the air, ; 1 170 5 | 


TAE 


«4. f 


, _ together. with the Us E Ss therof. 

Tux inſtrument being made of a. convenient bigneſs and ſhape; to adjuſt it for the 
uſe of examining guineas, you muſt by the help of the ſtirrup or ſcrew, hang, at the 
bottom of it, a piece of that coin, which you know to be genuine, and having care- 
fully ſtopped the orifice of the ſtem, if it be a pipe, (that no water may get in at it,) 
immerſe the inſtrument leiſurely and perpendicularly into a veſſel full of clean water, 
until it be depreſſed almoſt to the top of the ſtem, and then letting it alone, if being 
ſettled it continue in the ſame ſtation and poſture, your work is done, but if it fink 
quite under water, you muſt lighten it either with a file, or by ſcraping or grating off 
a little of the ballaſt-plate abavementioned ; or, if you have put any weight into the 
cavity to poiſe it, by taking out ſome of that, until you have made it light enough : 
but if, when you leave the inſtrument to itſelf, it emerge, you muſt then add a little 
weight to it, either by putting into the ſtem, if it be hollow, ſome duſt-ſhot, filings 

of lead, or ſome other minute and heavy body, or elſe by putting on the ſhort ſtem 
abovementioned, that comes out beneath the ball, a flat, round, and perforated piece 
of lead, of weight, ſufficient to enable the guinea to depreſs the weight, as low as it is 
| deſired : which being done, a mark is to be made juſt at the place, where the ſurface 

of the water touches the ſtem, and then taking out your inſtrument, ſubſtitute in the 
place of your guinea a little round plate of braſs, of the ſame weight, or a grain or 
two heavier, in the air; and putting the inſtrument into the water as before, ſuffer it 
to ſettle, and make another mark at the interſection of the ſtem and the horizontal fur- 
face of. the water. 0 


ABour this way of adjuſting our inſtrument, the following particulars may be 
noted: — 15 a 5 | I 

Ix a ſcrew be employed to ſuſtain the guinea, the coin ought to be ſo placed, that 
one half, according to the eſtimate of. the eye, may be on the right hand, and the 
_ other on the left hand of the ſcrew ; that the inſtrument being depreſſed may continue 
in an erected poſture, and not ſwerve to an inclined. e 


Trovcn, when the ſtem is hollow, and the inſtrument too light, it may ſeem the 


= 14.24, Are 
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better to add quickſilver than any other weight, becauſe of its fluidneſs, and great ſpe- |; 


cifick gravity ; yet, unleſs the inſtrument be of glaſs, it is not ſafe to employ mercury, 
becauſe it is apt to diſſolve the ſoder. EY 52 
Ir the marks be made of a white colour, they will be ſo much the more conſpicuous : 
and theſe marks may be made, if the pipe be hollow, by making round impreſſions 
with a ſmall file, and encompaſſing them with little circles of fine wire of ſilver, gold, 


&c. And, if the ſtem be ſolid, it may then be either quite perforated at the requiſite 


places, and have the holes filled with chawed maſtic, or ſome ſuch white ſubſtance, 
that diſſolves not in water, or elſe have little holes, that pierce not quite through, ſtuck 
into it; and theſe may likewiſe, be filled with the ſame ſubſtance, which, if further 


diſtinction be deſired, may have ſome parts of it differingly coloured, before they be 


employed. 


Ir will be requiſite to employ in adjuſting the inſtrument one of the heavieſt gui- 
neas you can get, to depreſs the inſtrument as low as it is like to be by any piece of 
that coin, leſt otherwiſe meeting with one conſiderably heavier than that you made uſe 
of, the inſtrument may be thereby made to ſink to the very bottom of the water. 


Tas reaſon why it is above preſcribed, that the inſtrument be immerſed almoſt, not 


quite, to the apex of the ſtem, is, becauſe I have found, that guineas are not all pre- 


ciſely of the ſame weight, nor all waters neither; and therefore it is ſafeſt, to leave a 


imall-part of the ſtem, as an eighth, or, in longer inſtruments, a quarter of an inch, 


extant above the water, that we may ſecure the inſtrument from being by a heavier. 


guinea made quite to ſink. | 
— =, 
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A New ESS AY INSTRUMENT, 
I foreſee, it may be hence objected, that theſe contingencies may make our inſtrument 
uſeleſs : to which it is not difficult to anſwer, that, though ſome guineas weigh a grain 
or two more than others, it is not that will fruſtrate the uſe of our inſtrument, and leſs 
will the difference of our waters do it, ſince (as I have obſerved in another paper, 
where I mention ſome trials of this kind) having examined and compared together the 
ſpecifick gravities of (common) pump-water, Thames-water, and rain-water, I found 
the difference far more inconſiderable, than one would have thought, and conſequently 
unable to keep hydroſtatical trials of metals from being accurate enough for practice, 


and more exact than thoſe troubleſome and chargeable ones, that are commonly relied 


on. 3 | | ai 
Tuxksk anſwers to the recited objections will be made good by this, that it is not a 

doubtful or inconſiderable difference, that appears upon the differing depreſſions of the 

inſtrument, that are made by a true guinea, and by a piece of braſs or of copper, of 


the ſame weight with it in the air. For, in the inſtrument lately deſcribed, though 


ſmaller than moſt, that I have employed, the diſtance betwixt the mark, to which the 


gold, and that, to which the other metal, though copper, depreſſed it, was, by mea- 


fure, about an inch and three quarters; ſo, that it is not every ſmall variation of cir- 
cumſtances, that can make it doubtful to him, that employs our inſtrument, whether a 
guinea be true or counterfeit. „ „ 

Bur philoſophical candor forbids me to conceal, that there may, (though it is like 
there very ſeldom will,) happen a caſe, wherein, though the principle, our inſtrument 
is framed on, will hold good, yet the practical application may be unſecure. For, if 
a falſifier of money have the ſkill, by waſhing or otherwiſe, to take off much of the 


quantity or ſubſtance of the guinea, without altering or impairing either the figure or 
the ſtamp, the piece of coin will not be able to depreſs our inſtrument to the uſual mark, 


and may thereby make it be judged counterfeit, when it is indeed but too light. 

Bur on this occaſion it is to be conſidered, that neither the touch-ſtone, nor aqua- 
fortis, nor antimony, nor the cupel, can ſhew us, whether a piece of coin propoſed 
have its juſt weight, but only, whether the metal be true gold; and therefore our in- 
ſtrument need not pretend to do more, than diſcover the genuineſs of the metal: but 
whether the coin have the juſt weight the law requires, is to be judged by the balance 
as each ſingle piece is wont to be in moſt of the gold coins of Europe, and is in Eng- 
land, in reference to angels and twenty-ſhilling pieces, and all the other coins of broad 
gold, as they are now called. And yet it may be further conſidered, that our inſtru- 


ment does more than it need pretend to: for, without a pair of ſcales, it preſently 


ſhews, that the propoſed guinea, if it be not counterfeit, is otherwiſe abuſed; and 
though it does not clearly determine, whether that likewiſe proceed from the want of 


| ſpecifick gravity in the metal, or from the coins having been waſhed, or otherwiſe frau- 
dulently leſſened; yet it probably reſolves the doubt, becauſe, if the want of weight 


appear by the inſtrument to be very great, as it uſually does, where the piece has been 
robbed of ſome of its ſubſtance, (eſpecially if it be ſo much, as 1s reported, of ſome 
guineas, that of late are ſaid to have been found wanting to the value of near four ſhil- 
lings;) it is a ſtrong preſumption, that it is rather waſhed, &c. than counterfeited. For 
men will ſcarce venture their lives to ſteal but three or four grains from a true guinea, 
and much leſs from a falſe one. And they, that counterfeit, are not wont to be ſo ſpar- 
ing as to make their coins too light: However, our inſtrument will in theſe caſes be 
ſure to prompt him, that uſes it, to employ the balance, which will preſently aſſiſt 


him to reſolve his doubt. For, if the ſuſpected coin have in the air its due weight, it 


will argue, that the greateſt lightneſs of it in the water proceeds from the metal's not 
being true gold, or, at leaft, of its not being of the requiſite fineneſs; and, if it 1 
| 5 | muc 


* 
JL 


* 


together with the Us E s thereof. 


much of its due weight in the air, it is very probable, for the reaſon above-intimated, 
that it is waſhed, &c. rather, than of another metal than gold; and however may be 
lawfully refuſed to be taken in payments, and perhaps afford a juſt ground of queſtion- 
ing him, that utters it. And if one would, for curioſity, be further ſatisfied, whe- 
ther the metal be gold or no, one may add to the coin (as will be hereafter taught) as 
much ſterling-gold, as will make it, in the air, of the weight of a guinea, and then 
examining it by the weight in the water, he will preſently diſcover, whether it be gold 
or not. i STE 1 


but becauſe it is very likely, that coiners will not light upon it, and it cannot be prac- 
tiſed on any of the guineas already coined, the fear of teaching bad men a {kill, that 


probably they. will not otherwiſe acquire, makes me forbear to mention it, though the 


fraud may be quickly diſcovered, ſometimes by the bare eye, and always by our in- 
ſtruments and the balance; whereof publick advertiſements may be given, if there 
ſhall appear need of it. 825 | „„ | 
AnD now I have this to add about the conſtruction of this inſtrument, that perhaps 
it would not be very difficult to propoſe a much more accurate and elaborate contri- 


vance, if it were thought fit ro propound any, that would require an extraordinary 


ſkill in the artificer to make it, and ſome conſiderable ſkill or dexterity in the perſon, 


that is to uſe it: but the ſlight conſtruction, hitherto deſcribed, ſeemed to ſuit better 
with my principal aim, whicli was, to propoſe at preſent an inſtrument, as ſimple, 
cheap, and eaſy, to be employed and kept in order, as I could well examine guineas 


with; little doubting, but that the principle, upon which this is framed, being well 


underſtood and conſidered, will, if it be found uſeful, be further improved by new ap- 
plications and more artificial, contrivances. FE BS 

1 a Explications of the figures. 

In fig. 1. A B, the ſtemi or pipe. 


CE, the two parts of tlie ball ſodered together. F A 
BCP E, the ball itſelf, ME 28 


F, the ſcrew. 1 5 . 
G, the ſtirrup, ſomev / hat repreſented out of its place. 3 
H, the mark to which a copper - plate, of equal weight in the air with the guinea, 
depreſſes the inſtrument. 5 1 
I, the mark to which a true guinea ſinks it. 


Flic. 2. is the ſcre'y by itſelf, to be put upon, or taken from the (ſhort) undermoſt 5 


ſtem of the inſtrur ent. 1 | Ge 
Fi. 3. the perforated plates of lead or other metal, to be put on as ballaſt upon the 
undermoſt ſtem. . . 3 V 
Fi. 4. the un dermoſt ſtem, with a perforated ballaſt · plate put upon it. 
Frs. 5. the ſtitrup, that may be employed inſtead of a ſcrew. 
_ - Fre. 6. ABC, the glaſs- inſttu ment. es 
DD D, the coin hanging at the bottom of it, and ſupported by four horſe-hairs, 
or ſlender ſtrings of filk.  _ RES 5 55 5 
FI. 7. the undermoſt ſtem of the glaſs-inſtrument, to which, being ſtreight and 
ſolid, a ſcrew is faſtened on with horſe- hair or otherwiſe. 1 
Fro. 8. A'B CD, the ſmall glaſs-inftrument for eſtimating the ſpecifique gravity of 
liquors, (of which an account may be expected in our next.) PE 5 
f E, the quickſilver and water, that is employed as ballaſt to ſink it in an erected 
poſture. 0 NO thee”. my N 5 
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THERE comes into my thoughts another poſlible way of counterfeiting. guineas ;; 
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8. R i An 


. Repreſenting the uſes of this inſtrument, as relating to metals. jw 

HRE E is in the nature of the thing ſuch a connection between the fabrick and 
; ule of our inſtrument, that T could not well deſcribe it without plainly inti- 
mating the principal uſes of it. Wherefore I ſhall here but ſummarily repeat thoſe, 


that are delivered already, and make a more explicit mention of thoſe few, that have 
been either omitted, or but lightly touched, -- | 


Tux firſt uſe, and that, which was mainly intended, is, eaſily and cheaply to diſ- 
criminate true guineas from counterfeit, without defucing, or any ways injuring the 
coin. But of this uſe I have ſpoken largely enough already, and therefore ſhall ad- 


vance to the next. 


* 


| USE II. 
Any other kind of gold-coin, that is near about the weight of a guinea, may be 
examined by our inſtrument after the manner above delivered; but more eaſily, if it 
want of the weight of a guinea, than if it exceed it, For in caſe it be heavier, as is a 
twenty-ſhilling piece of broad gold, the ballaſt, whether internal or external, of the 
inſtrument muſt be taken off, that ſo heavey a coin may not quite fink it; whereas, if 
the coin propoſed be lighter than a guinea, one may add as much gold (of the ſame 
alloy) beaten into thin plates, as, with the coin propoſed,. will make up in the air the 
weight of a guinea. For then this aggregate, being examined, as if it were a gui- 
nea, will diſcover in the water, whether the coin be right or counterfeit. I ſhall add, 
that if the piece, to be examined, be not much heavier tham a guinea, it may be con- 
venient to pals a very ſmall perforated plate of copper or lead over the upper ſtem (or 
pipe, ) fo as to make it reſt upon the ball before the inſtruinent is adjuſted, For, by 
this means, nothing need be altered beneath the ball; and ſuch pieces of metal (of 
which ſeveral differingly heavy may be eaſily provided) bein g thin and light, will not 
(as trial has ſhewn) make the inſtrument top heavy, though one of them be placed 
above the center of gravity, and may be very readily taken off, and (if need be) 
ſcraped or filed to lighten the inſtrument, when an extraordinarily heavy guinea, or a 
coin ſomewhat more weighty than a guinea, is to be examined. 8 
Bur to return to what I was ſaying about adding a weight of old to a piece of pro- 
poſed coin; in order to this uſe it will be neceſſary, that the ſlit or aperture at the bot- 
tom of the inſtrument, which is to be ſhut and opened by the lateral ſcrew, be made 
(as it eaſily may without inconvenience) wide enough to receive doi ible the thickneſs of 
a a guinea, that ſo different coins, as Engliſh, French, Spaniſh, 8c. ana\ the grain-weights, 
neceſſary to bring them to the weight required (in the air,) may be 1\curely faſtened to 
the inſtrument by the ſcre x. 3 FRE PD V 
Ir the ball be large, and the pipe well proportioned to it, coins, that do not much 
exceed the weight of a guinea, may be examined without much alterii the weight of 
our inſtrument, provided it be at firſt adjuſted fo, as that a guinea will not deprels it ſo 
far as not to leave a conſiderable part of the pipe above water, that t he coin heavier 
than a guinea may not be able to draw it quite under water. | * 
| AccorDiNG to the method above defcribed, may half guineas be ex zmined. For, 
if the inſtrument be good, it will ſhew a manifeſt difference, if inſtead of an entire 
guinea, you faſten in the ſcrew a half guinea, that you know to be tt ue, and Oo 
2 | | WIC 


together with the Us ts thereof. 

which is ſuſpected to be counterfeit ; adding a grain-weight or two of gold, in caſe the 
propoſed coin needs it; I ſay, a grain. weight of gold, becauſe, if it be of braſs, of 
which the grain-weights, commonly uſed, are made, it will looſe in water more than 
it ſhould of the weight it had in the air; and therefore it will be uſeful to ſuch, as in- 
tend to try ſeveral ſorts of Engliſh coins, as angels, two and twenty ſhilling pieces, 
double guineas, &c. to have by them a numerous ſet of grains, (about whole ſhape, 
by the way, one need not be curious, that not being material) made of a thin plate of 


ſterlin old. ; 
EI USE m. 

Ir the inſtrument be ſkilfully fitted for ſuch a purpoſe, it may be made to ſerve to 
examine ſome ſorts of white money leſs heavy than half crowns. And becauſe it may 
be uſeful to know in general, what coins may, and what may not, be examined by this 
or that particular inſtrument propoſed, I ſhall here add a general way, that is nor dif- 
ficult for finding this out; namely, firſt by weighing the piece of gold or ſilver in the 
air, and afterwards in the water, and ſubſtracting the latter from the former, to obtain 


the difference of the two weights: and next, by weighing alſo in the air and in water 


a piece of copper, or braſs, if this be the likelieſt to be employed in counterfeiting the 
coin, and obſerving likewiſe the difference between thoſe weights. For, the leſſer of 
theſe differences being ſubſtracted from the greater, the remains will ſnew, how much 


the true piece of coin will outweigh the other in the water; and conſequently if ſo 
many grains, as this reſidue amounts to, being added to the weight of the lighter me- 
tal, do make a ſufficiently manifeſt depreſſion of it below the mark it would ſtay at 
without that addition, one may probably conclude, that the difference between a true 


and counterfeit piece of coin propoſed will be diſcoverable by the inſtrument. 
Tur cheapneſs of theſe ſlight inſtruments being conſidered, it may be expedient for 
goldſmiths and others, that have frequent occaſions to examine various ſorts of coin, 


to have a ſeveral inſtrument adjuſted for each of them, to ſave themſelves ſome pain 


and trouble. But if the ball ge made large, and fitted with a ſtem ſlender and long 
enough, one may quickly by changing the ballaſt- plates, as occaſion requires, fit the 
ſame inſtrument to examine coins of differing metals, and of very differing weights. 
For one of theſe, made of copper, ſerves me to examine both guineas and crown- 


pieces of ſilver, and half crowns too; and it may be eaſily made to ſerve alſo for 
divers foreign coins. = >» bs 


Us E IV. 

IT is a great complaint of pewterers, that the tin they buy of the miners or mer- 
chants, is often adulterated with lead, as they find to their prejudice, when they have 
made veſſels of it. And many others, that are buyers, complain much more of di- 
vers pewterers for putting too much lead into their pewter, becauſe lead is by many 
times cheaper than tin, On theſe accounts, I ſhall add, to the other uſe of our inftru- 
ment, ſomething, that relates to tin and pewter. Though I muſt take notice, that 
ſome tin may perh 
traud intervene ; becauſe I have obſerved ſome tin (as I elſewhere relate) to contain 
ſome, though but a very little, proportion of gold or filver. But this being no uſual 
caſe, I ſhall proceed to ſay, that the pewterer may judge, whether the miner or mer- 
chant have deceived him; if, taking a piece of tin, that he knows to be pure, and is 
of a convenient weight, he obſerves, how much it depreſſes the pipe, and then makes 
the like obſervation with an equal piece of the tin ſuſpected to have lead or ſome other 
metal in it. For if this depreſſes the inſtrument much lower than the other, it will 
Juſtify the ſuſpicion; ſince as gold, being the heavieſt of metals, cannot be allayed by 


e 2 any 


aps be found a little heavier in ſpecie than ordinary, although no 
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4A New Es8ay InsTRUMEN T, | 
any other, that will not depreſs our inſtrument leſs than gold can do; ſo tin, bein 
the lighteſt of metals, cannot be mixed with any other, that will not ſink it lower than 
unmixed tin, (ſtill ſuppoſing the weights to be the ſame in the air.) + re BE ed 
AND as for the buyers of pewter, it will be eaſy for them (if they think it worth 
while) to find by our inſtrument, if there be too much, or but enough of lead mixed 
with the tin in an aſſigned portion of pewter of convenient weight to be examined by 
it. For, having once obſerved, how much the inſtrument. is depreſſed by a piece of 
two, three, or four drams, or even an ounce weight of pewter, which is known to be 
good, and to contain ſuch a proportion of lead in reference to the tin, if you load the 
inſtrument with an equally heavy piece of any other maſs of pewter propounded, if the 
| Inſtrument fink deeper, it will be a ſign, that the former proportion of lead may be 
very probably argued to exceed in the mixture; I ſay, probably, becauſe perhaps it is 
poſſible to embaſe pewter by mixing not only lead, but other mineral ſubſtances, 
whoſe ſpecifick gravity is not well known: but yet I ſay very probably, becauſe the 
addition of too much lead is the moſt gainful way of adulterating pewter. And the 
other things, that ſome employ, as regulus of antimony, tin-glaſs, copper, and ſpel- 
tar, are ſeldom uſed in great quantities; and if I thought it worth the while, I could 
facilitate the diſcovery even of theſe by adding, what I have obſerved of their differ- 
ing ſpecifick gravities, and ſome other things, that I think fitter to be here omitted 
than to have time and words ſpent upon them. e 


. 

Tre laſt uſe, I ſhall now mention of our inſtrument, in reference to metals, is, that 
it may aſſiſt us to eſtimate the quality of metalline mixtures, whether in coins or other 
maſſes, and to gueſs at the proportion of the ingredients, that compoſe them. For, 

fince we have formerly ſeen, that the ſame inſtrument, employed to examine guineas, 
ferved alſo for crown-pieces of ſilver, that wanted of an ounce leſs than a twentieth: 
part of that weight, it will be eaſily granted, that the ſame inftrument, and more 
eaſily, that a larger one, may be fo fitted, as to help goldſmiths, chemiſts, and others, 
that are not acquainted with hydroſtaticks, to make ſuch an eſtimate, as will not much 
deceive them, of the fineneſs. of gold and its differing allays with ſilver, or ſome its 


other determinate metal. | „ FFF 
In order to this, the inſtrument may be fitted to ſink to the tip of the pipe, with 
ſome determinate weight of the fineſt gold, as of 24 carats, as they call that, which is 
moſt pure and fine. But it will be convenient, that this metal in the air be juſt an 
ounce, or half an-ounce, or ſome ſuch determinate weight, that is commodiouſly di- 
- viſible into many aliquot parts. Then you may make a mixture, that contains a known 
proportion of the metal wherewith you allay the gold; as if it hold x9-or 15 parts of 
gold, and one of ſilver ; and, letting the inſtrument fettle in the water, mark the place, 
where the ſurface of the water cuts the ſtem or pipe. And then putting in another 
mixture, wherein the ſilver has a new and greater proportion to the gold; as if the 
former be an eighteenth or a fourteenth part of the latter, you may obferve, how 
much leſs than before this —_—_ the inſtrument, and ſo you may proceed with as 
many mixtures or degrees of allays, as you think fit, or ean be diſtinguiſhed conve- 
niently on the ſtem ; being always careful, that, whatever be the proportion of the 
two ingredients, the weight of the maſs in the air be juſt the ſame with that of the 
pure gold, which we have lately ſuppoſed to be one ounce, or half an ounce. 
By the ſame method may be examined the differing alloys of pure ſilver upon the 
admixture of ſuch and ſuch determinate proportions of copper, or any other metal, 
| Þghter in ſpecie than ſilver; and by the ſame way, with a. light variation, it will 7 
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be difficult to eſtimate, how much divers coins, whether of ſilver or gold, are more or 


leſs embaſed by the known 1gnobler metal, that is mixed in the piece propoſed. 
. AnÞ though this way of determining the alloys of metals, be not ſo exact, as is 
poſlible to be en rage by the help of hydroſtaticks and calculation yet it may be very 


uſeful to chemiſts, . goldſmiths, refiners, and others, that are unacquainted with hy- 


droſtatical matters, to make without trouble or ſupputation eſtimates, that will not 
much deceive them, and perhaps will come nearer the truth, not only than the eſti- 
mates wont to be made by the touchſtone, but perhaps too than ſome of thoſe, that di- 
vers make with trouble, and inconvenience, and charge. And indeed I was chiefly 
invited to communicate this trifle, and ſpend ſo many words about it, by the requeſt 
of ſome ingenious diſciples of Vulcan, who thought they perceived, that by this way 

they could oftentimes make better eſtimates of the ſucceſs of their graduating, and 
ſome other operations upon metals, than otherwiſe they they ſhould be able; this way 
greatly accommodating them by this particular advantage, that they may from time to 
time try the degrees of purity, and ſome other conſiderable alterations of their mix- 
tures, without at all deſtroying or injuring them, though they have not yet attained 


the pitch they aim at and expect; whereas, if they happen to be too forward, as often 
they are, in examining the productions of their labours by the cupel or ſevere cementa- 


tions, what they would try may be deſtroyed or ſpoiled in its way to a perfection, which 
otherwiſe, in their opinion, it might in due time be brought to. | TIER 


PERHAPS it may not be amiſs, on this occaſion, to add, as an improvement of this 


fifth uſe of our inſtrument, that it may be employed to examine other mixtures beſides 


allayed coins, and that if the inſtrument be adjuſted to an ounce, for inſtance, of pure 


copper, it may help men to make an eſtimate of the alloy of tin, or the quantity of 
it, that is oftentimes added to copper, to make differing ſorts of bell-metal, and of 
thoſe metalline ſpecula, whether plain or concave, that are called ſteel glaſſes, as alſo 


of ſoders conſiſting of certain proportions of ſilver and braſs, or copper; in all which, 


and divers others, the diſcovery of the proportion of the ingredients may, on ſome 
occaſions, be ufeful to tradeſmen, as well as deſirable by virtuoſi. And though I have 


obſerved, that by mixture, tin and copper acquire a ſpecifick gravity ſomewhat dif- 


fering from what their ingredients promiſe ; yet, ſince the inſtrument is to be fitted for 


ſuch eſtimates, not by calculation, but by trials, the eſtimates may be made near 
enough to the truth. | FO 


— 


— — 


NEW EXPERIMENTS 
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| Weakened SPRING, and ſome unobſerved Effects of 
„ 1 OD 1 TR es 


Firſt publiſhed in the PuiLosoPHICAL Tr AxsACrroxs, No. CXX. p. 467, for 
| December 27, 1675. ur 


8 for the not yet communicated trials, that I made in proſecuting my de- 
ſign of diſcovering or obſerving ſome latent qualities of the air, I will not 
deny you ſome of them, as imperfect as yet they are, but will venture to 
lend them you, as my notes or my memory ſuggeſt them to me; not only, nk 
| | WitBOUTE 
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ſpring of the air (as 1 long ſince noted them to do,) ſo ſome other corroſions may not, 


by the operation of the air: I ſhall now add, what further phænomena my memory 


menon;) and then taking out the ſtopple, (without ſhaking the liquor) and thereby 


- penetrating deeper and deeper, at the end of about a quarter of an hour the whole 
body of the liquor appeared to be likewiſe tinged. The conical glaſs being again well 


tincture; which, the ſtopple being taken out, it re-gained as before. Nor were theſe 
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New ExeBRIMENTS about 
without being complcated they may be fir enough to countenance ſuſpicions {for you 
know, that 1 do not call them fo much as opinions,) but for a weightier inducement, 
to be told you at the end of this paper. the] 


Taz two chief things aimed at in the imperfect attempts I now, ſend you, were to 
diſcover; firſt, whether, as ſome corroſions of bodies do in cloſe veſſels increaſe the 


by a contrary, or ſome other way, weaken the ſpring of the air; and next, whether 
in ſome ſolutions and precipitations the air on the account of ſome unobſerved quality 
may not be found to produce ſome phenomena not yet taken notice of. 5 

In order to each of theſe inquiries, 1 ſhall mention a few trials, though without cu- 
riouſly forting them, becauſe ſometimes in the ſame experiment both thoſe attempts 
were jointly proſecuted. TI EF 

You may remember, that in ſome of my formerly publiſhed trials I acquainted you 
with an odd phenomenon of the change of colour producible in ſolutions of copper 


or notes ſupply me with, about the ſubject of that and the like experiments. 
EXPERIMENT I. 


Ws took filings of crude copper, and put them into a chryſtalline glaſs of a co- 
nical ſhape, into which we poured ſome ſtrong ſpirit of ſalt, (that was fitted for our 
p-cul:ar purpoſe) to the height of about a finger's breadth above the filings; and 
then cloſing the veſſel with a glaſs- ſtopple exquiſitely fitted to it, we ſuffered it to con- 
tinue unmoved in a window for ſome days, until the liquor had both obtained a high 
and darkiſh brown colour by the ſolution of ſome of the copper, and loft that colour 
again, growing clear like common water, (which is itſelf a ſomewhat odd phæno- 


giving acceſs to the outward air, we perceived, (as we had conjectured) that the upper 
ſurface of the liquor did in a few minutes re-acquire a darkiſh brown colour, which 


ſtopped, the menſtruum did again in very few days let fall, or otherwiſe looſe its 


two the only trials I made with the like ſucceſs for the main; but afterwards being 
deſirous by a further trial to reſolve a doubt I had, I kept the glaſs yet longer in the 
ſame place with the ſame filings and menſtruum in it for (if I miſ-remember not) a 
month or two together ; but obſerved not, that the liquor would any more grow clear. 


EXPERIMENT IL 


Havixd taken ſuch a. glaſs, as is mentioned in the firſt experiment, wherein the 
liquor was grown-clearer than is uſual, and had probably 2 9 a good while before 
(for the veſſel, having been hid by others, which ſtood before it, had been for ſome 
weeks forgotten;) we took out the ſtopple, and left it open for about half an hour, 
but did not perceive the liquor to have acquired any eolour ſo much as at the top. 
Whether this proceeded from the long debarring of commerce with the freſh air, or 
from ſome other cauſe, being unable to wait the event as long as would perhaps be 
requiſite, I thought fit to try, whether the air had already had ſome operation upon 
the liquor, though it did not yet appear; and accordingly putting in the ſtopple, 1 
left the veſſel cloſed for two or three hours, and at my return to viſit it, 1 tea 
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the Weakened Spring, Ec. of the Ar R. 
that it had acquired a faint colour tending to a green; wherefore taking out the ſtop- 
ple again, I opened its commerce with the outward air, leaving the glaſs unſtopped for 
20 or 24 hours, but found, that in all that time it had not regained its wonted dark 
colour, but was only arrived at a green, deep enough, but not true, nor very tranſ- 
parent. T6 hg 

Tuts obſervation being made in the ſame veſſel, that had been formerly employed, 
ſuggeſted to us an enquiry, whether the advanced time of the year, which was the 


middle of October, might not have an intereſt in the flow and imperfe& ſucceſs of this 
trial. : ROT | 
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EXPERIMENT III. 
Some ſtrong ſpirit of ſalt having been kept upon filings of copper, until the ſolution 
was come to be of a dark brown colour, about three ſpoonfuls of it by gueſs was put 
into a receiver, that might hold eight or ten times as much : being kept in vacuo (if 
the time be rightly remembered) about half a year, it retained its colour, but the 
veſſel being opened and the external air permitted a free acceſs to it, the ſolution in 


about an hour was turned into a fine tranſparent green, though no precipitation of any 
muddy ſubſtance appeared by any ſediment to be made. 


, EXPERIMENT IV. | 
In one of that ſort of conical glaſſes, that has been already more than once de- 
| ſcribed, we had put upon ſome filings of copper, a convenient quantity of our ſpirit 
of ſalt; and though we obſerved, that for a great while it would not part with its 
deep and ſomewhat muddy tincture; yet we left it in the window for many weeks 
longer, and at length, towards the latter end of December, we found it to have loſt 
its tincture, ſo much, that the liquor appeared like common water. Upon which ob- 
ſervation, though the time of the year were unpromiſing, I thought fit to try, whe- 
ther the air in that ſeaſon would not have ſome, though perhaps but a ſlow operation 
on the ſaline ſpirit, and accordingly taking out the glaſs ſtopple to give free acceſs to the 
outward air, we obſerved, that in ſome hours its operation on the liquor was ſcarce 
ſenfible, but within about 24 hours the menſtruum had acquired not juſt its former 
colour, but a ſomewhat faint and moderately tranſparent green: ſo that this tincted 
menſtruum, as it had been very ſlow in loſing its colour, ſo it did but ſlowly and im- 
perfectly re- acquire it. 3 ; TE \- 
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„ have not in the foregoing experiments made mention of any phænomena of 
“ them relating to the Spring of the included Air, becauſe I do not remember, that 
they were ſuch, as invited me to draw any poſitive concluſion from them, and my 
filence on this occaſion may be the more allowable, becauſe the way of further mak - 
ing ſuch obſervations may be ſufficiently deduced from the enſuing trials; in reciting. 
of which I alter very little, and in ſome of them not at all, the expreſſions I find 
e them regiſtered in, though more than once the phænomena, that relate to the air's 
< elaſtic power, be mingled in the ſame experiment with the mention of its operations 
upon colours. 1 1 „„ 8 
* Tre ſpring of the air and its variations, by the ways now known to many of the 6 
curious, being things, that manifeſtly appear to have a notable intereſt in divers 
phenomena of nature, whoſe cauſes, it not themſelves alſo, were unknown to 
former philoſophers; it ſeemed an attempt, though not very promiſing, yet worth 
the making, to try, whether the ſpring of the air, which may divers ways, as by 
heat, compreſſion, &c. be increaſed, may not by ſome other way than cold and di- 
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« Jatation be weakened : and having often found*menſtruums, that corrode metals, 
« ſo as to produce bubbles to invigorate the ſtrength of the ſpring of the air included 
4 jn the veſſels, wherein the ſolution was made, I thought fit to try, whether in ſome 


< metalline diſſolutions, wherein I had obſerved, that few or no. viſible bubbles at all 


— 


«© were produced, the ſpring of the neighbouring and included air would not be debi- 
& litated ; and in order to this were made the following trial. 


| e, io wo. 
[We took ſome filings of copper, and putting them together with a mercurial gage 


* in a conical glaſs fitted with an exactly ground-ſtopple of the ſam: matter, (which 


was chryſtalline) we poured on the filings, as much. rectified ſpirit of fermented urine 
made per ſe, as ſufficed to ſwim an inch or better above them; then carefully ſtopping 


the glaſs, coming to look on it many hours after, we perceived, that the mercury in 


the ſealed leg was conſiderably depreſſed, and gently drawing out the ſtopple to let in 


the outward air, we perceived that acceſs to have a manifeſt effect upon the mercury, ] 


Bor this will be better underſtood by the more circumſtantial - experiment, that en- 
4 : JJ ͤ ᷣ ( OSS 
[We took a cryſtal glaſs of an almoſt conical ſhape, and capable of containing be- 
tween five and ſix ounces of water, and furniſhed with a ſtopple of the ſame matter, 


that by grinding was exactly fitted to it. Into this we put a convenient quantity of 


See the re- 
ference in 

the forego- 

ing expeiĩ- 
ment. 


clean filings of good copper, on which we poured as much ſtrong ſpirit of fermented, 
or rather, putrified urine, as ſerved to ſwim about an inch above the copper, and hav- 
ing let down a mercurial gage, ſo that it leaned upon the bottom and ſide of the glaſs, 
we cloſed it very well with a ſtopple, and fer it in a quiet and well enlightened place, 
having taken good notice at what mark the quickſilver reſted in the open leg of the 


gage. This done, we let the menſtruum alone to work upon the filings ; which it did, 


as we foreſaw, ſomewhat ſlowly and very calmly, without producing any noiſe or ſen- 


ſible bubbles, acquiring by degrees a very pleaſant blue colour, and the glaſs being 
kept quiet in the ſame place for two or three days longer, the liquor, as I conjectured 
would happen, began to loſe of the intenſneſs of its colour, which by degrees grew 
fainter and fainter, until at the end of three or four days the liquor was grown very 
pale, and left me little doubt but that, if I would have ſtaid ſome days longer, it 
would have loſt the remaining eye of blue, and have looked almoſt like common wa- 
ter. But being unwilling to tarry ſo long, I took out the ſtopple, that the air with- 
out the glaſs might have acceſs to that within; and leaving the vial in the ſame place 
and poſture, my expeCtation was ſomewhat anſwered by finding, that within four or 
five minutes, if not leſs, the upper part of the liquor, that was contiguous to the air, 
had acquired a fine blue colour, which deſcending deeper and deeper, before the end 
of the tenth minute had diffuſed itſelf, but ſomewhat weakened, through the liquor, 
whoſe colour was ſuffered, to deepen for a while longer; ſo that in leſs than a quarter 
of an hour from the firſt unſtopping of the vial, the liquor was grown to be through- 
out of a rich ceruleous colour, which grew almoſt too opacous within a few minutes 
longer: when carefully cloſing the vial again with the ſame ſtopple as before, we ſet it 
aſide in the ſame place, where, the included air being denied all commerce with the ex- 
ternal, the liquor began again, within two or three days, to loſe of its colour, and, to 
be ſhort, afforded me the opportunity of making a ſecond experiment, much like the 
former. And the like ſucceſs I had, for the main, in atrial or two made in * 
| gla 
About ſuch glaſſes, ſee Experiment XVII, in the continuation of our New Phyſico · Mechanical Experiments, -+« . 
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te Weakened Spring, &c, of the AI R. 217 
laſs with another portion of the ſame ſpirit of urine, put upon the filings of copper; 
7 that the experiment was, in all, made divers times, as well when I was not, as when 
I was alone: and particularly, once to be ſure, that the diurnal air as ſuch had not any 
great intereſt in the phenomenon, I made the trial ſucceſsfully about nine a clock at 
night, in the preſence of ſo well known a witneſs, as the learned ſecretary of the 
„„ E % EAN 
One circumſtance I forgot to take notice of, which was, that in moſt of theſe ex- 
periments I forbore to ſhake the glaſs, leſt it ſhould be ſuſpected, that the agitation of 
the liquor might have raiſed ſome little fine powder, that might have been ſuppoſed to 
have been precipitated out of the tincture, and, being thus mingled with the liquor 
again, reſtore it to its former colour; but in truth, I did not perceive any fuch pow- 
der to be precipitated. * And though, to obviate the objection, I forbore to. ſhake the 
vial; yet I juſtly ſuppoſed, that if, by the agitation of the liquor, more parts of it ſhould 
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cribed, and covering the bottom of it with a convenient quantity of filings of good 
copper, we poured on them as much ſtrong ſpirit of ſal armoniac, as ſerved to ſwim 
about a finger's breadth above them; and, having let down ſuch a mercurial gage, as 
is formerly mentioned, ſo that it leaned upon the bottom and ſide of the glaſs, we 
cloſed it very well with a ſtopple, and ſer it in a quiet and well enlightened place, hav- 
ing taken good notice at what mark the quickſilver reſted in the open leg of the gage: 
this done, we let the menſtruum alone to work upon the filings, which it did, as we 
foreſaw, ſomewhat ſlowly and very calmly, without producing any noiſe or ſenſible 
bubbles, acquiring by degrees a very pleaſant blue colour, and afforded us alſo the 
phænomenon we chiefly looked after; which was, that repairing from time to time to 
the window to ſee what paſſed, we perceived, that for two or three days together the 
mercury in the ſealed leg of the gage did, though very ſlowly, deſcend, until it ap- 
peared to be near a quarter of an inch lower than at firſt; and probably the depreſſion 
might have been greater, if ſome indiſcreet body or other had not, by tampering with 
the glaſs, diſturbed the experiment; whoſe event yet ſeemed ſufficiently to argue, that 
the ſpring of the air, contained in the cavity of the glaſs, and communicating with 
that in the open leg of -the gage or ſyphon, was weakened in compariſon of that in the 
cloſed leg, which by the hermetic ſeal on one fide, and the quickſilver on the other 
fide, was kept from ſuch communication” 3 5 | 
AND becauſe thought it might be ſuſpected, that the phænomenon might be re- 
ferrable to ſome inequality in the preſſure of the air, occaſioned by the greater opera- 
tion of the heat of the day on the more impriſoned air of the gage, than on that more 
immediately included in the cavity of the vial; I was careful to obſerve, whether the 
depreſſion did not continue at differing times of the day, and found it to do fo, as well 
at night, as at noon, though at this laſt named time, the ſun ſhined hot upon the place 
and veſſels too. Fa | 
Tris cxpemmene was made, in all, four or five times, though not always with 
equal, yet ſtill with ſome ſucceſs, the mercury in the ſealed leg of the gage being ſome- 
times more and ſometimes leſs, but always manifeſtly depreſſed; which phænomenon 
was confirmed by the obſervation we more than once made of the ſudden return of the 
Vor. IV. ER F | quick- 


be quickly expoſed to the action of the air, the coloration would be haſtened, which [ 
upon trial appeared to be true. 215 HH N 4 
EXPERIMENT VII. 144 

: | 2 . - . | "> 3 . $ 99 {4 
[EXPERIENCE has made me think it likely, that ſtrong ſpirit of ſal armoniac, made 140 
without quick- lime, would operate more nimbly and more powerfully on that metal 1 
than our ſpirit of urine had done; we took ſuch a conical glaſs, as has been lately deſ- ; 1 
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minute of an hour, or Jefs, appeared, to his ſurpriſe and wonder, to have ac 
deep blue tincture, that reached downwards to the thickneſs of the back of a knife, 


Ns w. ExezaiMaNnTs about 


quickſilver to ies former Nation, upon the unſtopping of the glaſs, to give | free ad. 


miſſion to the outward air. 


EXPERIMENT VI. 
ConsrDrnino, whilſt I was about theſe trials, that ſpirit of vinegar, though in 

working upon coral and ſome other bodies, it not only produces ſtore of bubbles, but 

alfo, as I have elſewhere delivered , a fomewhat odd kind of elaſtical ſubſtance, yet 


being put upon minium it was wont, in my obſervation, to work calmly and without 


producing froth ; T thought fit to make trial, whether this calm and ſilent ſolution of 
minium would be accompanied with a permanent change of the ait's fpring : the event 
I find thus ſet down: F 5 j 

TA pretty quantity of fpirit of vinegar being put upon minium in a conical glaſs, 
furniſhed with a glaſs ftopple and a mercurial gage, contirived divers days without any 


 Fenfible depreſſion of the mercury in either leg, nor did any change appear in the gage, 
upon the removal of the ag? 29h though it was evicent by the great ſweetneſs acquired, 
that it had made a ſolution 


a great portion of the-minium.] But to return to our 
trials upon copper. = | 


by EXPERIMENT IX. 5 . 
[Wr took ſome filings of copper, and in a vial capable of holding ſome two or 
three ounces of water, we poured on them ſtrong ſpirit of ſal armoniac, made without 
quicklime, till the liquor reached near an inch above them. This was done about the 
twentieth of Auguſt, on the Friday before noon, and the following Monday, preſently 
after dinner, it had acquired a deep blue tincture, and loſt again ſo much of it, that 


it was pale, almoſt like common water: then, to ſatisfy a virtuoſo, I unſtopped the 


vial, defiring him to place his eye level with the ſurface of the liquor, which, in a 
quired a 


the whole liquor becoming of the like colour in four or five minutes more, and the glaſs 
being preſently ſtopped again, and left where it was before, appeared not at the end of 
nine days, to have Joſt its tincture; though now and then, within that time, it ſeemed 
manifeſtly paler than when the vial pe „ 
Non of the former trials with ſpirit of ſal armoniac having been made in an her- 
« metically fealed glaſs, it will not be amiſs both to diverſify and to confirm our ex- 
«- periments, by ſetting down the ſucceſs of one made in ſuch a veſſel,” 


EXPERTMENT Xx © 
[Wr took a round vial, holding about eight ounces of water, and having put into 
it filings of copper and a mercurial gage, we poured on the metal ſtrong ſpirit of ſal 
armoniac, till it reached to a good height in the vial, which then being hermetically 
ſealed up, was ſet by in a fouth-window, where it quickly acquired a deep blue 1 * 
| N : „„ 


1 


Fo the better vnderftanding of this, the enſuing trial may much conduce 3 and therefore is tranſcribed out of another paper, 

to which it properly belongs, | | | ; . 
A mercurial gage having been put into a conical glaſs whoſe bottom was covered with beaten coral, ſome ſvirit'of vinegar 33 

poured in, and then the glaſs topple, which was very well ground, clofing the neck exactly, we obſerved, that upon the working 


pf the menſtruum on the cbral, ſtore of bubbles were for a good while produced, which ſacceflively broke in the cavity of the 


veſſel, and their acceſſion fo conſtipated the air, that they compreſſed the air impriſoned in the cloſed leg of the gege three marks 
or divifions, 'which I gueſſed to amount to about the third part of the extent it had before: but ſome hours after the corroſion had 
ceaſed, the compreſſion made by this newly generated air grew manifeſily fainter, and the impriſoned gage air drove down the _ 
cuty again, till it was depreſſed within one diviſion of its firſt Ration 3 and thereabouts, or little lower, continued five or fix days; 


ſo that in this operation there ſeenied to have been a double compreſſive power exere / ſed j the one tranſient, by the briſk afitation of 
yapours or exhalations, and the other durable, from the aerial and ſpringy particles, either produced or extricated by the Gion c 
te fpirit of vinegar upon the coral. | | | 


An EXPERIMENTAL DISCOURSE 


9. 


the Weakened Spring, &c. of tbe AIR. 


this ſtay of the glaſs in the window, the mercury in the open leg appeared to be = 
palled up, and when after nine o'clock at night, (which time I choſe to try, whether 
the nocturnal air, as aofturnal, would have any thing to do with the phænomenon,) 
the hermetic ſeal was broken offz immediately upon which there was produced a noiſe, 
and the mercury in the ſhorter and cloſed leg was briſkly impelled up, by our gueſs, 
near three eights of an inch, and though the orifice, at which the air had acceſs, was 
ſcarce wide enough to admit a middle-ſized pea, yet, within a minute and half, the 


quired a very lovely and fair colour, which reached downwards a quarter of an inch; 
ſo that the vial ſeemed to contain two very differing liquors ſwimming on one another, 


and the coloration piercing deeper and deeper within five minytes in all, the whole li- 
quor had attained a rich blue colour. ] OE TIE | 
« Wirz this experiment I ſhall conclude this paper: for though I made ſeveral 
te other trials, with the fame deſign, that I made the foregoing ones, as with ſpirit of 


« ders me from troubling you with them, which I the rather forbear to do, becauſe I 
e fear, they would prove leſs ſatisfactory than thoſe I have ſet down, which them- 


c ſelves muſt, to a leſs diſcerning eye than yours, appear very imperfect, notwith- 


« ſtanding that prolixity in reciting ſome of them, which I was oblig | 
« yet knowing, in ſuch odd attempts, what circumſtances might ſafely be omitted. 


But ſuch as they are, I ſend them you, who, by your diffuſed correſpondency, have 


great opportunity to get them made, if you think them worth it, by curious per- 


e however the things I ſend you be but trifles, yet their novelty may, perhaps, excite 
« the induſtry of others, and give riſe to further enquiries.” “ | 1 
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QUICKSILVER growing hot with G 0 L P. 


Firſt publiſhed in the PHILOSOHICAL TRANS ACTIONS, No. cxXII. p. 515, for 
Sn February 21, 1675-6. . 


| The Introduction of the Publiſher. k 
HOUGH the following diſcourſe was by the author of it made part of a ſhort 

Examen of the ſuppoſed ſympathy between gold and quickſilver, (which itſelf 
belongs to another treatiſe 3) yet the worthineſs of the ſubject, and the great cyrioſity, 
oy is obſerved among many virtuoſi, (not only chemiſts, but others,) about *mercu- 
ria 


rvice, if I could prevail with the author to ſever them from the pa 
he 


"# } 
Fas. ied * 


there It ood about twelve days, before that tincture, which decayed but flowly, did, 
little by little, grow fo diluted, that the liquor was pale and almoſt like water: during 


ſurface of the liquor being held between the eye and the candle, appeared to have ac- 


« nitie, and minium, ſpirit of vinegar and copper; yet a preſeat want of time hin- 


to by my nor 


« ſons in {ſeveral countries, various manners, and differing” feafons of the year: and 


E and experiments, made me think I might do them an acceptable piece 
of ſe pers, whereto 
F f 2 b 
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- * © he had annexed them, (but to which they ſeemed | not abſolutely ane chongh op- 
on the conditions he judged requiſite to inſiſt on. | 


AnD ſince I venture to impart before the time theſe things unto the curious, I hope 
and deſire, they will be fo equitable, as to indemnify me to the author, and not fruit - 


of the Ives ANC of 


leſsſly endeavour to put a perſon, that has already given ſo many proofs of his pro- 
penſity to gratify ingenious men, upon making unſeaſonable anſwers to any verbal or 
epiſtolary queſtions about things, wherein ſome conſiderations, that he thinks are not 
to be diſpenſed with by him, do as yet injoin him ſilence. 8 © N 

Now, to gratify the curious among ſtrangers, as well as thoſe of our own vation,” 


common, and that thoſe chemiſts, that 


to the chemiſts, I will annex part of a pa- 


the publiſher was not unwilling to give this diſcourſe i in gener as ha author hath been 
iy to OL it in —— 6 


Follows che DISCOURSE el. 


Of mercury growing hot with gold. 


I — U that what I have hither- 


to ſaid, may not be drawn to 
the diſparagement or diſcouragement of 
thoſe Spagyriſts, that poſſeſs or aſpire to 
the nobler arcana of gold and mercury, 


1 muſt mind you to take notice, that what 
I have objected againſt the ſuppoſed ſym- Jitam auri & mercurii /ympathiam objeci, de 


pathy of gold and quickſilver, is ſpoken 
only of common mercury, that being it, 


whoſe ſympathy with gold is wont to be ſueverit.” Et quamvis forte magna 4 me 


celebrated. And though perhaps, a good 
part of the things I have alledged will be 
found applicable even to true running mer- 
curies; yet I would not be thought to de- 


ſabrile and penetrant than that which is 


ground the ſympathy of gold and mercu- 
ry upon the operations of a more philo- 


ſophical mercury, may likewiie argue for 


it more ſpeciouſly, than vulgar mercury 
will enable them to do. And to let you 
ſee on this occaſion, that I am not unkind 


per, written to a friend to give him my 
Opinion about mercury 8 incaleſcence with 


gold. 


2. —AnD now I ſhall abruptly begin 
this ſection with the conſideration of a 
problem much agitated among the curious, 


_ eſpecially thoſe, that pretend, whether 


truly or vainly, to have more than ordi- 
nary inſight into chemiſtry : among whom 
I find it hotly diſputed, — or no 

— "ne 


ac 4 laudes animoſque viris illis Spagyricis 
* demere velimus, qui nobiliora auri & argenti 


Poffit ; non tamen cenſere lectorem velim, ne- 
Care me, dari argentum vivum poſſe vulgari 
, that there may be a quickſilver more ſubtilius & penetrantius, iftoſque chymicos, 
qui auri & mercurii ſympathium niti votunt 
mercurii magis philoſophici operationibus, con- 


beatur. Aique ut bac occaſſone teſtatum fa- 
averſari; ſubjungam bic ſcripti mei partem, 


ad amicum quendam idcircò exarati, ut mean 
ipſi de mercurii cum auro incaleſeentia opini- 


dunt, ſe intimiores, quam vulgo conceſſum 


| De Mercurio cum auro ei ene 


Exdu enimverd, ne quae bac- 
tenus diſſerui ed torqueantur, 


vivi arcana polſident ambiuntve, monendus 
es mibi, ut advertas, me quod contra ſuppo - 


vulgars duntaxat mercurio diftum velle, cum 
ille fit, cujus cum auro ſympathia celebrari 


dictorum pars, conſultd experientid, ad na- 
tivum etiam mercurium currentem extendi 


tendere etiam pro ea mult ſpeciofius poſſe, 
quam fi vulgaris duntaxat mercurius adbi- 


ciam, me viros chymiae addictos neutiquam 


onem eee 


—Nvnc verd abrupt ſeftionem hanc or- 
diar problematis cujuſdam diſcuſſione, quod 
diu multumque inter curioſos fuit agitatum, 
eos imprimis, qui, froe vere five falsd obten- 


eft, chymiae receſſus adiiſſe : : inter quos id 


calide diſceprari reperio, utrum ejuſmoai de- 
tur 


- 


QuickxsILvER with GoLD. 


there be any ſuch thing, as a mercury, 
that will heat with gold, that is, which 
by being barely mingled with that metal 
reduced to fine parts, will, without the 
help of external heat, produce upon the 
commixture of thoſe two bodies very ſen- 
ſible heat. | 3p 
3. Tux affirmative of this queſtion is 
poſitively aſſerted by ſome writers and o- 
thers, that pretend to the tranſmutation of 
metals: for, among theſe, I have met 
with ſome, that aſcribe this virtue of in- 
caleſcence with gold to the mercuries ex- 
tracted, as they ſuppoſe, from ſome com- 
plete metals, which are therefore in their 
phraſe ſtiled mercurii corporum, or the mer- 
curies of the metalline bodies. 
4. Bur the negative part of the queſ- 
tion is more generally maintained, being 
not only embraced by far the greateſt num- 
ber of philoſophers and phyſicians, but 
aſſented to by many of the more learned 
Spagyriſts themſelves, eſpecially the mo- 
dern, divers of whom have reckoned this 
ſort of mercuries among the chimeras 
and non-entia of bragging chemiſts. And 
L have the leſs wondered to find many learn- 
ed men ſo averſe from believing this in- 
caleſcence of mercury and gold, becauſe, 
having purpoſely enquired of ſeveral pry- 
ing alchemiſts, that have ſpent much la- 
bour, and many trials, to find out things 
of this kind, and have, of late years, 
travelled into many parts of Europe, to 
pry into the ſecrets of other ſeekers of me- 
talline tranſmutations, they have apart in- 
genuouſly confeſſed to me, that they never 
actually ſaw any incaleſcent mercury, 
though they ſometimes heard ir boaſted of 
by all alchemiſts, whoſe bold pretenſions 
had the leſs weight with me in this matter, 
becauſe I had long taken notice, how great 
à confidence, fraud, or ignorance (for I 
would not think all thoſe cheats, that are 
nuſtaken,) can give to ſome of that ſort 
of men, that l am ſpeaking of. Inſomuch 
that one of them having impoſed upon an 
_ honeſt chemiſt, well known, and much 
employed, with a pretended- incaleſcent 
mercury, they had the confidence to bring 
1 it 


tur mercurius, qui incaleſcat cum auro, id 


e, qui, dum nude metallo iſti, ad minutas 


admodum partes redatio, commi ſcetur, citra 
externi caloris adminiculum, fatia ſolum- 
modo duorum illorum corporum cramate, ſen- 


fibilem valde calorem pariat. 


Huus quaeſtionis affirmaiivam mordi- 
cus tenent nonnulli authores, aliique, qui me- 


tallorum tranſmutationem ſibi vendicant; in- 


ter hos quippe nonnullos videre mibi licuit, 
qui banc incaleſcendi cum auro virtutem mer- 
curiis adſcribunt, ex perfefiis quibuſdam cor- 


poribus, ut aulumant, elicitis; quos idcircò 


mercurios, corporum, fve mercurios cor- 
porum metallicorum, nuncupare ſolent. 


Ar negativam tuentur multd plures, iique 
non mods philoſophi & medici, ſed & ex ip- 


is Spagyricis doctrind clariores, imprimis, 
ex neotericis & modernis, quorum non pauci 


hanc mercuriorum familiam chimaeris & non- 
entibus grandiloquentium cbemiſtarum accen- 
ſent. Atque eo minus mirabar, complures 
viros doctos adeo eſſe ab hoc mercurii cum au- 


ro incaleſcentiae aſſenſu alienos, quia, con- 


ſultò quaefiti a me plures ex alchymiſtis ſa- 
gacioribus, qui multum impenderant operae, 
Plurimaque experimenta peregerant ad hu- 
jus generis arcana depromanda, quique per 
aliquot annos noviſſimos varias Europe par- 


tes permearant, ut à iorum, qui tranſmuta- * 


tiones metallicas veſtigant, ſecreta rimaren- 
tur, illi, inquam, ſinguli ſeorſim d me rogati 
ingenue apud me faſſi ſunt, ſe revera nun- 
quam incaleſcentem ullum mercurium vidiſſe, 
licet id quandoque jattatum ab alchymiſtis au- 
diviſſent; quorum jactabundi obtentus ed mi- 
nuͤs apud me in hoc negotio valebant, quod d 
longo jam tempore notaveram, quantam fraus 


vel ignorantia (non enim omnes illos babert 


impoſtores velim, qui hallucinantur) in non- 
nullis hujuſmodi, de quibus loguor, viris fi- 
duciam parere paſſint; quae ſane tanta erat, 
ut illi, cum eorum unus, bonae frugis chy- 
miſtam, multis notum multiſque operam ſuam 
locantem, ſuppoſito mercurio incaleſcente fe- 
fellerat, eo fiduciae abriperentur, ut apud 
memet ſe ſiſterent, de experimento illo me con- 
vitturi, At, re, ut par erat, expicratd, 

nulluin 
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Of the IncAalLESCENCE of | 


it me to convince me of the experiment; 
but upon due trial, I. found not any ſen- 
fible degree of that great heat, that was 
promiſed. Which miſcarriage was vainly 
pretended to be falved by I know not 
what unſatisfactory excuſes, ' 
5, Bur, notwithſtanding all this, hav- 
ing, for the reaſons I have long fince ex- 
preſſed in other papers (and for ſome other 
conſiderations, that I have not judged fit 
to mention) looked upon mercury as a bo- 
dy, which is not neceſſarily ſo homogene- 


ous, as it is ſuppoſed, the opinion 1 moſt 


liked of was that of a poſſibility of an in- 
caleſcent mercury, For, e rene. 
the vulgarly ſup ſimular nature o 


quickſilver, which 1 willingly confeſs. to 
be great enough to be admirable, it was 


yet congruous to my principles, that a 
liquor, which in weight, colour, total 
volatility, &c. was anſwerable to all the 
eſſential properties for which a body is cal- 
jed mercury, might yet have an internal 


conſtitution of parts, that might make it 
in ſome unobſerved things conſiderably 
differing, from common mercury. And, 
among theſe differing qualites, I did not 
know but one might well be, that of 
growing hot with gold. And this opinion 


1 judged the more reaſonable, becauſe, 
having deviſed two ways (unpractiſed, that 
I know of, by any chymiſt) the one, to 
diſcover, whether a clean and carefully 
diſtilled mercury might not be a compound- 


ed body, and have in it parts, that were 


not mercurial; and the other, out of ſuch 


a fine diſtilled mercury to ſeparate parts, 


and that in no deſpicable number, chat are 


plainly heterogeneous; I found, upon trial, 


that both the methods I had thought on 


would ſucceed, which warranted me to 


think it poſſible, that a mercury very fine 


and clean, and even purged by ſublima- 
tions and diſtillations, may, by art, have 
been made to aſſume and incorporate with 
It a multitude of heterogeneous corpuſcles, 
not to be diſcovered, much leſs ſeparated, 
(as thoſe of tin, lead, &c. may be) bur 
by a ſkilful artiſt, 


6, 


- 


nullum My ſenfibilem illius caloris gradum, 


quem prom! erant. 


Venn enimverd, bis omnibus nequic- 
quam obſtantibus, cum ex rationibus dudum 
in alio ſcripto d me expoſitis, aliiſque de cauſis 
Bic non memorandis, argentum viuum 
reputem, quod non neceſſario tam fit bamo- 
geneum, ac paſſim babetur; illa mibi opinio 
Prae caeteris allubuit, quae mercurii incale/- 


centis poſſubilitatem adſtruit. Etenim, non 


obſtante vulgd ſuppaſitd mercuris (ut fic di- 
cam) ſimilaritate, quam adeo eximiam eſe 
puto, ut parere admirationem paſſit, meis 1a- 
men principiis conſonum erat, liquorem quęen- 
dam, gui pondere, colore, totali volatilitate, 

Sc. omnes referebat proprietates eſſentiales, 
quarum reſpectu corpus aliguod mercurii no- 
mine venit, babere tamen poſſe internam ejuſ- 


modi partium diatheſin, quae in nonnullis 


Bactenus non obſervatis inſignem illi d mer- 
curio vulgari diſcrepantiam conciliare queat : 
atque bas inter qualitates diferentes neſciebam, 
annon ea recenſeri meritò poſſet, qud incaleſcit 
cum auro commixtus. Atque hanc opinionem 
rations eo magis conſentaneam arbitrabar, 
quod, excogitatd a me duplici methodo (bac- 


tenus q chymicorum nullo, quod ſciam, in 


praxin versd,) und quidem, ut manifeſtum 


redderem, efſetne purus curatique diſtillatus 


mercurius corpus compaſitum, parteſque con- 


 tineret non mercuriales; alterd vero, ex pu- 


rificato ejuſmodi & diſtillato mercurio partes 
ſeparandi non paucas manifeſts heterogeneas ; 
experiundo comperi, utramque illam metho- 
dum d me inventam ſucceſſu gaudere : id quod 
auforamentum mibi haud leve erat, ut poſ- 
fibile exiſtimarem, mercurium valdè defaeca- 
tum, quin & per ſublimationes & diſtillalio- 


nes repurgatum, arie poſſe ed redigi, ut aſſu- 


mat ſecumque conflet heterogeneorum corpuſ- 
culorum multitudinem, quae nonniſi d periio 
artis filio detegi, multd minus ſegregari que- 
ant (ut fieri de fauneis, plumbeis, &c. cor- 
puſculis poteſt.) 


Hoc 


6. Tuts, in the general, may ſuffice to 


make me ſuſpend my judgment about the Hæmate ſuprs propoſito judicium ſuſpendam, 


& ad experimenta fumenda properem, quibus | 
palam reddatur, annon aliquae ex particulis 


problem formerly propoled, and to engage 
me to make trials, whether ſome of theſe 
heterogeneous particles, . that I found re- 
ducible with mercury into a laſting mer- 


curial flux, might not ſo alter it, as to 


diſpoſe it to heat with gold. But this was 
not ſufficient to determine me to an aſſent ; 
for to oblige me to admit incaleſcent mer- 
curies, it ought not to ſuffice, that it is 
poſſible, or even probable, that there may 
be ſuch, but there was neceſſary ſome po- 
ſitive proof, that there are ſuch; and that 
alſo, through God's bleſſing, my trials 
afforded me about the year 1652. 


7. SOME years after I was in poſſeſſion | 


of this mercury, I found in ſome of their 
books, that chemiſts call philoſophers, 
| ſome dark paſſages, whence I then gueſſed 
their knowledge of it, or of ſome other 
very like it; and in one of them I found, 


though not all in the very ſame place, an 


allegorical deſcription of it, the greateſt 
part of which was not very difficult for 
me to underſtand ; but not finding there 
any notice taken of the property of this 
mercury to grow hot with gold, I was in- 
duced to ſuſpect, that either they had not 
the knowledge of it, or judged it unfit to 
be ſpoken of. But you will, I ſuppoſe, 
expect from me rather narratives than con- 


jectures. And, indeed, it is but reaſon- 
able, that, having but mentioned to you a 


phenomenon, whoſe credibility is by ma- 
ny denied, I ſhould take notice of ſome 
circumſtances fit to bring credit to it. And 
I ſhall the leſs grudge the pains of ſetting 
down ſeveral particular phenomena, be- 
cauſe I preſume you have not met with 
them, and becauſe alſo it may gratify 
| ſome of your chemical friends, who may 
| have or diſcover ſome noble mercury, by 
helping them to examine it, and to try, 
whether it reſembles ours. FA 
8. Tyar I might not then be impaſe 
on by others, I ſeveral times made trial of 
our mercury, when I was all alone. For 
when no body was by me, nor probably 
dreamed of what I was doing, I took to 


. | one 


QuicrsiLvea wi Gord. 


Hoc generatim ſuffecerit, ut neum de pro- 


lis beterogeneis, quas cum mercurio in dura- 


bilem fluxum mercurialem reduci poſſe depre- 


bendi, ita alterare rum paſſint, ut ad incalei- 


cendum cum auro ipſum diſponant, At non 


erat boc ſatis ad eliciendum à me aſſenſum; 
ut enim ad mercurios incaleſcentes admit - 


tendum adducerer, ſufficere non debebat, poſ- 


fibiles eos eſſe, vel etiam probabiles, ſed re- 


verd tales dari manifoſtd probatione erat 
 evincendum : & boc ipſum quoque, favente 
Deo, experimentamea, anno 1652, circiter, 


comprobarunt. 
PosT aliquot ab eo tempore annos, quo 
mercurium bujuſmodi jam poſſidebam, in qui- 
buſdam ex eorum, quos turba chymica philo- 
ſapbos nuncupat, libris obſcura quaedam loca 
inveniebam, unde tunc eorum de ipſo, vel alia 
aliquo perquam ei fimili, cognitionem conjec- 


tabam; atque in ipſorum uno reperiebam (non 
tamen rem totam in uno plane eodemque loco) 


deſcriptionem ejus allegoricam, cujus pars 


maxima adeò aifficilis intellectu mibi non 


erat: at cùm nibil ibi notatum viderem dle 


illa mercurii bujus proprietate, qud calorem 
cum auro acquirit, in ſuſpicionem incidi, eos 
vel cognitione illius fuiſſe deſtitutos, vel eam 


filentio premendam cenſuiſſe. At tu fine du- 
bio facti potius narrationes, quam conjecturas 
à me exſpettas, Et fant aequum omnind fu- 


erit, ut, cam mentiouem duntaxat fecerim 


phaenomeni, cujus d multis negatur credi- 


. bilttas, circumſtantias nonnullas annotem, 


quae fidem ei conciliare valeant. Atque ed 


minis laborem detrectabo particularia aliquot 
phaenomena bic tradendi, tum quod ea tibi 
non occurriſſe autumem, tum quod ea grata 


fore putem quibuſdam amicis tuis chymicis, 
nobilem quendam vel jam poſſidentibus vel 


paraturis mercurium, ut ſtil, hoc qualicun- 
que ſcripto noſtro ad eum examinandum, &, 
an referat noſtrum, experiundum, juventur. 


ITaqQue, ne mibi imponerent alii, pluries 
mercurium noſtrum, quand? ſolus eram, ex- 
plorabam. Etenim quando nemo mihi aderat, 
neque quiſquam per ſomnium quid agerem con- 


_ freeret, ſumebam unam partem illius mercurii, 


ad 
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Of the Incar. zscEMeE of 


one part of the mercury, ſometimes half 
the weight and ſometimes an equal weight 
of refined gold reduced to a calx or ſubtle 
wder. This I put into the palm of my 
left hand, and putting the mercury u 
it, ſtirred it and preſſed it a little with the 
finger of my right hand, by which the 
two ingredients were eaſily mingled, and 
grew not only ſenſibly, but conſiderably 


hot, and that ſo nimbly, that the incaleſ- 
cence did ſometimes come to its height in 
about a minute of an hour by a minute- 
periment ſucceed, 


clock. I found the ex 
whether | took altogether, or but half as 


much gold as mercury; but the effect 


ſeemed to be much greater when they were 
employed in equal weight. And, to ob- 


viate a ſuſpicion, which, though impro- 


bable, might poſſibly ariſe, as if the im- 
mediate contact of the ingredients and the 
ſkin 


one another; I had the curioſity to keep 
the mixture in a paper, and found not its 


interpoſition to hinder me from feeling the 


incaleſcence, though it much abated the 
degree of my ſenſe of it. 

9. I tried alſo the ſame mercury with 
refined filver reduced to a very fine pow- 


der; but I could not perceive any heat or 


warmth at all ; though, I am apt to thiok, 
that if I had had A ſufficient quantity of 
leaf- ſilver to have made the experiment 
with, I ſhould, after ſometime, have pro- 
duced an incaleſcence, though much in- 
ferior to what the ſame quantity of mer- 


cury would produce with gold; but this 
only upon the by. 


I ſhall now add, that 
that to the end I] might not be thought to 


impoſe upon myſelf, I did not make trial 


in my own hand, when it was in different 


tempers, as to heat and cold, but I did it 


in the hands of others, who were not a 
little ſurpriſed and pleaſed at the event. 
And this I did more than once or twice; 
by which means I had, and ſtil} have, di- 


vers witneſſes of the truth of the experi- 
ment, whereof ſome are noted perſons, 
and eſpecially him, to whom I laſt ſhewed 

3 it, 


produced a ſenſe of heat, which was 
not due to the action of the metals upon 


caleſcentiam ſuſcitaturum fuiſſe, 


— 


ad auri, in calcem vel pollinem redafti, pon- 
dus quandoque dimidium, quandogue aegualt. 
Hoc polline volae manus finiſtrae immiſſo, & 
mercurio ſuperinfuſo, utrumque ſimul agita- 
bam, premebamque nonnibil  digito mans 
dextrae; qua ratione duo baec ingredientia 
facile commixta, non mods ad ſenſum ſed in- 
fegniter incaleſcebant, idgue aded proper? ut 
incaleſcentia interdum unius borae circiter 
minuto, indicante idipſum horologio minutis 


_inflrufto, ad ani perveniret. Succedebat 


hoc experimentum, ftve aequalem ſumerem 
five dimidiam auri quantitatem; effetus ta- 
men multd videbatur inſignior, quando acquali 
pondere adbibebantur. Atque, ut ſuſptcioni, 
quae, licet improbabilis, ſubnaſci tamen poſ- 
ſet, occurrerem, immediatum ſcil. ingredien- 
tium & cutis contactum producere poſſe ſen- 
ſum caloris, qui non debeatur metallorum in 


ſe invicem attioni, curioſitate ducebar mix- 


turam hanc in charta ſervandi; quo fatto, 


 interpoſitionem ejus nequaquam impedire in- 


caleſcentiae ſenſum comperiebam, quanquam, 
ex natura rei, intenſiorem illius gradum re- 
mil. eret. : | | 


* 


Ponnxò mercurium eundem cum repurgato 
argento ad ſubtilem valdè pulverem redacto, 
 exploravi ;, at nullum omnino calorem per - 
cipere potui ; quanquam eo ferar, ut exiſti- 
mem, fi ſuſficiens argenti foliati quantitas, 


ad peragendum experimentum, mihi ſuppe- 


tiiſſet, me poſs aliquot temporis ſpatium in- 
quamvis 
multò injertorem eo, quem eadem mercurii 
quantitas cum auro produceret: at hoc non- 
niſi in tranſitu. Adjiciam nunc, me, ne mi- 
bimet impoſuiſſe cenſerer, non tantùm rem 


banc exploraſſe in manu mea, quando variè 


erat pro caloris & frigoris ratione temperata, 
ſed & in manibus aliorum, quos non parim 
attonitos babebat, juvabat;ue eventus. At- 
gue hoc ipſum pluries quam ſemel biſve fect ; 
unde mibi teſtes ſuppetunt experimenti veri- 


tatis aſſertores, probatae fidei viri, quorum 


unus erat eruditus Societatis Regiae ſecre- 
tarius, quem, exhibitis ei ingredientibus, ro- 
gabam, ut ſuiſmet manibus experimentum ca- 

| Peret; 


8 
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it, which vou will eaſily believe, when 
I tell you it is the learn ſecretary of the 
Royal Society ; to whom having given the 
ingredients, I defired him to make the ex- 

riment in and with his. own hands, in 
which it proved ſucceſsful within ſomewhat 
lels than a minute of an hour“. 

10. Axp that, which makes this in- 
caleſcence the more conſiderable is. that 
being willing to huſband my mercury, a 

= part of which had been, as I gueſſed, 
ſtolen from me before I employed it, 1 
made theſe trials but with a drachm at a 
time, which ſcarce amounts in quantity to 
the bigneſs of half a middle-ſized bean; 
whereas, if I could have made the experi- 
ment with a ſpoonful or two of uickſilver, 
and a due praportion of gold, it is proba- 
ble the heat would have been intenſe- e- 
nough, not only to burn one's hand, but 
perchance to crack a glaſs vial; ſince 1 
have ſometimes had of this mercury ſo 
ſubtle, that when I employed but a drachm 
at a time, the heat made me willing to 
put it haſtily out of my hand. 

11. Tuzsx things being matters of fact, 
I ſcruple not to deliver them; but I would 
much ſeruple to determine thence, whether 
thoſe, that are mercurii corporum, and were 
made, as chemiſts preſume, by extraction 
only from metals and minerals, will each 
of them grow hot with gold, as, if I much 
miſtake not, I found antimonial mercury 


to do. And much leſs would I affirm, 


that every metalline mercury (though 
never ſo diſpoſed to incaleſcence) or even 
that of ſilver or gold itſelf, is the ſame 
with that, which the chryſopzan writers 
mean by their philoſophic mercury, or is 
near ſo noble as this. Nay, I would not 
ſo much as affirm, that every mercury, 
obtained by extraction even from the 
fect metals themſelves, muſt needs bh 
more noble and fit (as alchemiſts ſpeak) 
for the philoſophic work, than that, which 
may with ſkill and pains be at length ob- 
Vor. f tained 


. 


2 Since this was written, the noble and judicious pre ſident of 


Royal Society, the lord viſcount Brouncker, made the ſame 


experiment with ſome of the ſame mercury, in Þis own band 
with good lucceſs, hy | 


"2 


peret; in quibus & optatum fucceſſum mi- 
nori quam unius minuti ſpatio ſortiebatur N 


Arayr » quod incaliſentiom banc inſignio- 
rem reddit, eſt, quod, cum parce uti mercurio 
meo cuperem, quippe cujus magna pars (ut 
conjicio) ſurrepta mihi fuerat, priuſquam 
eum adbiberem, experiments fingula nonniſi 
cum una drachma peragebam, quae vix fabae 
mediocris dimidiae magnitudinem aequat, cum 
i copia mibi fuiſſet capiendi experimentum 
cum cochleari uno alterò ue mercurii pleno, 
ſupparique quantitate auri, probabile fit, 
calorem inde oriturum fuiſſe ſatis intenſum, 
ut non modd ureret manum, ſed forſan & in 
pbiala vitrea rimas ageret; quandoquidem 
interdum hujus generis mercurium babui adeò 
ſubtilem, ut, adbibente me ſingulis vicibus 
nonniſi drachmam unam, calor me adegerit, 
ut propere e manibus mixturam deponerem. 


H c, cum ſint res facti, tradere non du- 
Bito; at valdè ambigerem exinde determinare, 


num, qui appellantur mercurii corporum, pa- 
ranturque, ut jadtant chymici, ſola extrac- 
tione ex metallis & foſſilibus, eorum quilibet 
_— acquirat cum auro, quemadmodum, 

mullum fallor, mercurium antimoniale:z 


dere comperi. Multoque minus affir- 


marem, quemvis mercurium metallicum (quan- 
tumcumque ad incaleſcentiam diſpaſitum, ) quin 

mercurium argenti aurive ipſius eundem 
eſſe cum eo, quem ſcriptores chryſopaei per 
mercurium ſuum philoſophicum intelligunt, 
vel Pragſtantid ſud ad bunc accedere. Quin 
img, ne quidem aſererem, quemlibet mercu- 


rium, extractione etiam ab iꝑſis perfectis 


metallis impetratum, nobiliorem eſſe oportere, 
& (ut loquuntur ulchymiſtac ) ad philoſophi- 
cam operatiorem mag is idoneum, quam illum, 
qui, peritid & induſerid comile, obtineri tan- 
dem poteſt a mercurio vuigari, d d partibus ſuis 

2 recre- 


+ Ex guo tempore boc literis foit confignatum, ess & ju- 
dicigſiſenui Regiae Societatis prae/es, Dom. Vicecemes Brouncker, 


idem experimenjum ſud cum cjuſdom mercurti Fit mani cum le- 
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Of the Ines Sep e of 


tained from common mercury ſkilfully 
freed from its recrementitious and hetero- 
geneous parts, and richly impregnated with 
the ſubtle and active ones of congruous 
metals or minerals. Theſe and the like 
points 1 ſhould, as I was ſaying, much 
ſcruple at offering to determine in this 
place, where what I deſigned to deliver 
was hiſtorical, though I have not thought 
it impertinenc to glance at the points lately 
mentioned, becauſe thoſe glances may in- 
timate things conducive to the better un- 
derſtanding of what I have ſaid, and have 
to ſay in this paper. 

12. I doubt not but what I have related 
and hinted has given you a curioſity to 
know ſomewhat further of this mercury : 
and I confeſs, that if there be any truth in 
what ſome of the moſt approved Spagy- 
riſts have delivered about a ſolvent of gold, 
that ſeems of kin, and perhaps is not much 
nobler than one, that 1 had; it ſeems al- 
lowable to expect, that even ours ſhould 
be of more than ordinary uſe, both in phy- 
ſick and alchemy. 
had to have loſt a conſiderable quantity of 
it, being afterwards increaſed by the al- 
moſt ſudden death of the only operator [ 
truſted in the making of it; I was alto- 
ether diſcouraged from repeating ſuch a 
troubleſome preparation, eſpecially being 
Civerted by buſineſs, removes, ſickneſs, 
and more pleaſing ſtudies. And though 
J have not forgot ſome not deſpicable trials, 
that I made with our mercury, yet ſince 
they are not neceſſary to the queſtion, that 
occaſioned this paper, I ſhall paſs them 
over in ſilence, and only obſerve ſome few 
things I had almoſt forgot to tell you; 
namely, firſt, that whereas it is uſual to 
take four, five, or ſix, nay eight or ten 
parts of common quickſilver, to make an 
amalgame with one of gold, even when 
both are heated by the fire; I found our 
mercury ſo congruous to that metal, that 
it would preſently embody with no leſs 


than an equal weight of it, and produce a 


pretty hard amalgame or mixture, in which 
the mercury was ſo diffuſed, that the gold 
had quite Joſt its colour. Secondly, I ſhall 

15 add 


But the misfortune I. 


- 


„ 4 


= 


recrementiliis beterogeneiſq purgato ; ſubtili- 
buſque & efficacibus metallorum mineraliumve 
congruorum partibus uberrime facto: baec, 
inquam, & ſimilia hoc loco affirmare admo- 
dum vererer; cum hic nonniſi ea tradere in- 
tituerim, quae ad rei hiftoriam faciunt; 
quanquam praeter rem non exiſtimaverim, 


. jJamjam indigitatos rei bijus apices imnuere, 


quod ſtricturae iſtae ea palſint lectori ingerere, 
quae ad meliorem tum didtorum tum dicendo- 
rum intelligentiam conducere queant. 


Nom dubito, quin haftenus 2 me enarrata 
indigitataque curioſitatem in te pepererint, 
aliguid amplius de hoc mercurio cognoſcendi : 
& fateor, fi quid veri ſubeſt ei, quod quidam 
ex probatiſſimis ſpagyricis de quodam auri 
di ſolvente, quod affine videtur noſtro, nec eo 
forte multò eſt nobilius, tradiderunt ; exſpec- 
tare fas fuerit, igſilimum hoc noſtrum in in- 
FHenem, cum in medicina, tum in alchymia, 
uſum cedere poſſe. Verum cùm infortunium 
illud, quo infigniori quantitate ejus ſui pri- 
vatus, ſtipatum fuerit ſubitd morte opera- 
toris unici, cui in eo parando penitùs fidebam, 
mentem plane alienam ab iteranda tam mo- 
leſta praeparatione ſenſi, maximè cum occu- 
pationes, migrationes, adverſa valetudo, ſtu- 
diague gratiora aliorſum me traberent; & 
licet experimenta quaedam non ſpernenda, 
cum mercurio noſtro peratia, memorid m d 
non exciderint ; cum tamen ad quaeſtionem + 
illam, quae ſcriptum hoc peperit, non ſint ne- 
ceſſaria, /ilentio ea involvam, paucula dun- 
taxat annolaturus, quae commemorare pro- 
pemodum fuiſſem oblitus. Quorum primum 
eſt, quod, cum ſolenne fit capere mercurii 
vulgaris partes quatuor, g vel 6, imo 8 vel 
10, ad amalgama faciendum cum una parte 
auri, etiam tum, quando utrumque incaluil 
igne; ego aded congruum deprebenderim cum 
metallo illo mercurium noſtrum, ut non minus 
quam aequale illius pondus intime ſtatim per- 
vaderet, ſatiſque durum amalgama cramave 
produceret, in % adeò diffuſus erat mer- 
curius, ut aurum colorem ſuum penitus amit- 
teret. Secundum eſt, (quod hactenus obſer- 
vatum fuiſſe haud putem,) vim ſcil, hance, 
— _ 


3 


add what, for aught I know, has not been 
yet obſerved, that this power of pene:rat- 
ing gold and growing hot with it, is ſo 
inherent, not to ſay radicated, in our mer- 

cury, that after it had been diſtilled from 
gold again and again, I found it to retain 
that property. And, laſtly, whereas it 
may be ſuſpected, that this faculty may be 
quickly loſt, (as that of the prepared Bo- 


nonian ſtone to receive light, has been 


complained of as not durable) I found 
by trial, that a ſingle drachm of mercury, 
made after a certain manner, did, the third 
or fourth year after I had laid it by, grow 
ſo hot with gold, that I feared it would 
have burnt my hand. . 
Tavs far the author to his friend: but 
when he ſent me the paper, he accompa- 
nied it with the following lines; . 
13. I have little at preſent to ſay to you 
about the papers, which this ſheet accom- 
panies, ſave that one of the chief reafons, 
that makes me back ard to have the fore- 
going obſervations communicated to the 
curious, is, that I fear, we may thereb 
procure divers queries and perhaps requeſts, 
(relating to this mercury) which I would 
by all means avoid, for divers reaſons, and 
particularly for this, that a great weakneſs 
of that part diſables me to write with my 
own hand, and I know, you will not think 
it fit I ſhould, about ſuch a ſubject, em- 
ploy that of an amanuenſis. And there- 
fore II cannot conſent, this paper ſhould go 
out of your hands, unleſs you can think 
on ſome likely courſe to ſecure me from 
trouble, and from the unwelcome neceſſity 
of diſobliging ſome, whilſt I endeavour to 
gratify others. If this precaution be uſed, 


1 may ſafely learn, by means of your 


diffuſed acquaintance, what thoſe, that 
are ſkilful and judicious enough to deſerve 
to be much conſidered in ſuch an affair, 
will think of our mercury, and whether, 
in caſe they have an eſteem of it approach- 
ing to that of divers eminent chemiſts 
(ſome of which importune me to impart 
it;) they judge the good, that the pre- 
parations of it (ſuch as precipitats and 
turbiths of divers kinds, mercurius dul- 

: cis, 


QuicksILyER, with Go 5p. 


aurum penetrandi, cümque eo incaleſcendi, 
mordicùs aded inhaerere mercurio naſt ro, ne 
dicam ita in eo radicatam eſſe, ut poſt quam 
iterum atque iterum ab auro eſſet diſtillatus, 


- proprietatis illius tenacem eum deprebenderim. 


Et denique, cum ſuſpicio inceſſere leforem 


 Poſfit, facultatem hanc citd deperdi, (ut de 


praeparato ad hauriendam lucem lapide Bo- 
nonienſi queruntur authores) experiundo di- 
dici, unicam drachmam mercurii, certo modo 


Parati, poſt tertium quartumve 4 quo ſepo- 


ſuerum annum adeò cum auro incaluiſſe, ut 


ne adureret manum meam, timerem. 


" HacTtnvs author nofter ad amicum 
ſuum: ſed cum mibi chartas illas mtteret, 
voluit eas ſequenti mantiſſa locupletare, 
Now diu te morabor diſſerendo de chartis 
Bic juntiis : dicam ſolummods, unam ex pr ae- 
cipuis rationibus, quae in vulgancts prae- 
greſſis obſervationibus cunftabundum me fa- 
ciunt, banc eſſe, quod vercor, nos hoc ipſo 
variis circa mercurium hunc quaeſtionibus & 
forte ſollicitationibus anſam daturos, quas 
omni ſtudio praecavere velim, cum ob alias, 
tum hanc ob cauſam, quod magna manuum 
mearum debilitas me impedit, quo minus 
meamet manu id confignare literis valeam, 
quod conſcribi amanuen/is operd conſultum 
haud judicaveris. Proindeque concedere haud 
roſſum, ſcriptum hoc è manibus tuis dimitti, 
niſi rationem ſuggeras probabilem, qud ſecu- 
rum me praeſtes a moleſita, atque ab in;rate 
neceſſitate repulſam dandi nonnullis, dum 
aliis obſecundare ſtudeo, Hac cauteld fi uta- 
ris, potero ampliſſimae tuae conſuetudinis Le- 
neficio citra moleſtiam edoceri, quid ii, qui 
tantd peritid tantoque judicio valent, ut in 
hoc negotio magni fieri mereantur, de mer- 
curio noſtro ſentiant; adhazc utrum, fi ae- 


fi tmationem de eo foveant illi ſupparem, quam 


Praecellentium chymicorum complures (quorum 
nonnulli me urgent ad eum communicandum) 


prae ſe ferunt, verifimile cenſeant, uiilitatem, 
quam praeparationes ipfius (cuju modi ſunt 
praecipitata & turbithi diverſorum generum, 


mercurius dulcis, cinnabaris ex antimonio & 
auro cum parata, Fc.) afferre peſſint rei 
87 fp medicae, 
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Of th Ixeatitecancs of 


cis, cinaber made of the ſulphur of an- 
timony, and with gold, &c.) may do in 
phy ſick, is likely much to exceed 1 
litical inconveniencies, that may enſue, 
if it ſhould prove to be of the beſt kind, 
and fall in ill hands. The knowledge of 
the opinions of the wiſe and ſkilful about 
this caſe will be requiſite to aſſiſt me to take 
right . meaſures in an affair of this nature, 


And, till I receive this information, I am 


c 
14. OxLY, in the mean while, I wal, 
for the ſake of the enquiries into the mer- 


curial arcana, make bold to add a ſecret, 


which, I think, will to divers philalethiſts 


and other ſtudents of the chemical philo- 
ſophers books ſeem a paradox, if not an 
untruth; namely, that a mercury, qua- 
lified to heat with gold, and perhaps with 
other powders, may be made by more ways 
than one or two; experience having aſſured 


me (whatever authorities or theories may 


be urged to the contrary) that ſuch a mer- 
cury may be (I ſay not, eaſily or ſpeedily, 
but ſucceſsfully) prepared, not only by 
employing antimony and ſolid metals, as 
mars, but without any ſuch metal at all, 


or ſo much as antimony itſelf. 


15. HERE purpoſed to conclude: but, 


| becauſe I am, as you know, very averſe 
(which I declare myſelf to be on this oc- 


caſion alſo) from making. any promiſe to 
the publick, 1 think fit in this place to 
give you an advertiſement, *and obviate a 
icruple. I ſhall therefore admoniſh thoſe 
inquiſitive Spagyriſts, that may be deſi- 
rous to try, whether their purified mer- 
cury be incaleſcent, that they be not too 
haſty to conclude it is not ſo; nor to re- 


ject it, unleſs they have made the trial with 
gold duly prepared. For I have found, 


that my mercury did not grow hot with 
the ſmalleſt filings of gold I could make 
(though indeed within a few hours after it 
did, without the help of fire, imbody with 
it intoa hard amalgama,) which argued, 
that the corpuſcles of the metal were not 
yet ſmall enough to be ſuddenly penetrated 
by the quickſilver: nor will every calx of 
gold ſerve our turn, as I have found by 
employing, 


= « 
* , 


medice, long ſuperaturum ifſe incommoda ill; 


Politica, quae naſeitura forent, fi forts de 
praeſtantiſſima eſſet indole, atque in maleferia- 
5 manus incideret. Sapientum & peritorum 
20c in caſu opiniones cognoſcere, neceſſarium 
mibi fuerit, ut recio tramite in iſtiuſmodi 
negotio incedere mibi detur. Atque, donec 
edoctus id fuero, filentii. facra colere tencor. 


Inman INN in corum gratiom, . qui arcane 
mercurialia ſcrutantur, ſubjungere a m 
ſecretum aliquad, quod philalethis complu- 
ribus, aliiſi ue, qui chymicorum philoſophorum 
libris meditandis incumbent, paradoxum, quin 
& falſum foriè videbitur: mercurium ſcil. 
ad incaleſcendum cum auro alii ſve pulveribus 
idoneum, modis uno binove pluribus parari 
poſſe; cùm per experientiam certò mihi conſtet, 
(quicquid in contrarium obtendant autbo- 
ritates & theoriae) talem mercurium poſſe, 
(non dicam facile propertve, ſed cum fuc- 
ceſſu) parari, non mods antimonium ſolidb;ue 
metalla, puta mariem, &c. adhibendo, ſed 
citra ullius omnino metalli, quin vel ipfius 
antimonii, ufum. 5 | 


Hic ſtatueram finem buic ſermoni impo- 


nere: at cùm aegerrimè, ut noſti, tum alids, tum 


bac imprimis occaſione, promiſſi idem publico 
obſtringam, viſum eſt mibi hoc loco monitum 
aliquod ſuggerere, & ſcrupulo cuidam obviam 
ire. Prius quod attinet, curioſos illos Spa- 
gyricos, quos forte tentandi cupido inceſſerit, 
fitne purgatus ipſorum mercurius incaloſcendi 
qualitate inſtructus, monebo, ne nimis feſti- 
nantur concludant ipſum ed praeditum non 
eſſe, neve eum rejiciant, niſi experimentum fe- 
cerint cum auro rite praeparato, Coniperi 
quippe, mercurium meum non incaleſcere cum 
ramentis auri, omnium quas conficere poteram 
minimis, (quanquam reverd intra paucas 
exinde horas, fine igais adminiculo, cum ipſo 
in durum amalgama conflaretur ;) quod ar- 
gumento erat, metalli illius corpuſcula nec- 
dum exigua ſatis fuiſſe, ut propere a mercurio 
penetrarentur : neque quaevis auri calx rem 
noſtram conficiet ; ut comperi, dum perquam 
ſubtilem ſpongioſamque calcem, modo non vul- 
8 on gari 


QurexSsII VER with Gold. 


employing, without ſucceſs, a very fine 
and ſpongy calx made after an uncommon 
way, the golden particles having, as it 
ſeemed, ſome extremely fine, - though un- 
obſerved duſt of the additament ſticking 
to them, which hindered the adheſion of 
the mercurial: ones. Now, the calx of 
gold, that I moſt uſed, as finding it ſtill 
to do well, was that made by quartation*, 
as alchemiſts call it. But becauſe it is not 
ſo eaſy, as even chemiſts, that have not 
tried, imagine, to make good calces of 


gold, and that in the way newly men- 


tioned, there needs fuſion of gold and of 
filver (for which many chemiſts want con- 
veniencies,) and they are often impoſed on 
by common refiners, who here uſually ſell 
in wires ſuch ſilver for fine (which indeed 


it is comparitively,) as I have found not 


to be without mixture; I ſhall add, that 
by making an amalgama, the common 
way, with pure gold and vulgar mercury, 
and diſſolving the mercury in good aqua- 
fortis, there will remain a powder, which, 
being well waſhed with fair water to dulcify 

it, and kept a while in a moderate fire to 


dry it thoroughly without melting it, will 


become a calx, which I have more than 
once uſed with our mercury with good 
ſucceſs. It is true, both in this way and 
in that (by quartation) aqua-fortis, which 
is a corroſive liquor, is employed to bring 
the gold to powder, and therefore in a 
diffident mind ſome ſuſpicion may ariſe, 


that the incaleſcence may proceed only 


from the action of the acid particles of the 
menſtruum, which yet adhering to the cor- 
puſcles of the gold works upon the quick- 
filver, as aqua-fortis is known to do: but, 
to omit thoſe anſwers, that cannot be gi- 
ven in few words, after I have taken no- 
tice, that, if the effect depends not on our 

mercury (as prepared) but only on the calx, 
it appears not, why this ſhould not grow 
hot with common mercury, as well as with 


ours; 1 ſhall need to add, for the removal 


of 


RE. That is, by melting together one part of fine gold, and 
ree or four parts of cuppelled filver, and then putting the 
| mals, wherein the metals are mixed, almoſt per minima, into 


purified aqua-fortis, which diſſolving the filver only, leaves the 
bold in che form of a fine calx, : — | 


gari paratam, citra ſucceſſum adbibui, in 


qua, ut videtur, apprime tenuis ſenſumque 
fugiens additamenti pulvis adbaerebat parti- 
culis aureis, & mercurialium adbacſionem 


Praepediebat. Jam vero calx auri, qud 


Plerumque utebar ſucceſſu ejus inductus, illa 
erat, quae quartationis + (ut vacant) benefi- 


cio paratur. At quia non adeo facile eſt, ut 
ipſi chymict, qui manum operi non admoverunt, 


ibi imaginantur, bonae notae calces auri pa- 


rare, cumque in methodo jamjam memorata re- 


.quiratur fuſio auri & argenti (cujus perae 


gendae commoditate non pauci chymici deſti- 
tuuntur,) cum etiam crebro d vulgaribus me- 
tallorum purgatoribus fallantur, qui Hic paſ- 


ſim, filorum forma, ejuſmodi argentum pro 


puro venditant (quale, comparatè loquendo, 


 revers eſt,) quod non eſſe mixturae expers de- 
frebendi; adjiciam, quod, dum communi 


more amalgama conficitur cum auro purs & 
mercurio vulgari, mercuriuſque diſſolvitur 
bonds aqua forti, remanſurus fit pulvis, qui 
cum aqua pura, ad conciliandam ei, quam 
vocaut, dulcedinem, probe elotus, & ali- 


 quandiu in temperato igne, ad eum penitus 
exiccandum citra fuſionem, aſſervatus, talem 


calcem preebebit, qua pluries cum mercurio 
noſtro feliciter uſus fui. Fateor equidem, 


tum in bac methodo, tum in illa, quae iuſti- 
 tuitur per quartationem, adbiberi aquam for- 


tem, liquorem ſcil. correſivum, ad aurum in 
pulverem redigendum, unde ſcrutanti genio 


ſuboriri ſuſpicio poterit, incaleſcentiam illam 
ſoli actioni acidarum particularum menſtrui 


acceptam ferendam eſſe, quod haerens etiam- 


num auri corpuſculis, in mercurium 6peretur, 
ſolenni aquae fortis more. Verum, (ut eas 
reſponſiones fileam, quae paucis tradi non 
peſſunt,) poſtquam notavi, quid, fi effectus 


Bic non dependet d mercurio noſtro (ritò prae- 


parato,) ſed a ſola calce, non pateat, quare 


haec non incaleſcat aeque cum mercurio vul- 
gari ac noſtro; opus haud fuerit, aliud quic- 


quam an ſcrupulum hunc eximendum, quam 


obviam hoc experimentum, quod ſequiter, quod- 


que bis terve @ me paradtum fuit, adjicere :- 


Jumpft, 


+ Hoc eft, per fiſtanem conflando unam partem auri puri, & tres 
guatubr ve partes argenti cupellati, ut wocant, & tunc immiiterde 
maſſam, in qua metalla miſcentur quaſi per minima, in purgatam 

aquom fortem, quae ſolum argentum difſelvens, aurum in forma. 


caicis relinguit. 
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ExPHERIMERNTSs, NOTES, Oc. 


of this ſubtile ſcruple, no more than this 


plain experiment, (which I twice or thrice 


e made, ) namely, that taking, inſtead of a 


calx of gold, a competent number of 
leaves of gold, ſuch as book · binders and 
the apothecaries uſe, this gold, that was 


without the help of ſalts reduced by beat- 


ſumpſt, inquam, calcis auri loco, ſuficientem 
numerum foliorum auri, qualibus utuntur 
bibliopegi & aurifabri; hoc aurum, quod ci- 


tra ſalium opem tundendo redatium erat ad 


tenuitatem ſufficientem (adeò ut ultra ſeptua- 
ginta folia vix unius ſcrupuli pondus aequarent) 
hoc, inquam, aurum comperi (und vice 


EXPERIMENTS, NOTES, &c. about the mecha- | 


of his near relations. 


ing to a ſufficient thinneſs (inſomuch that pluries,) cùm binum trinumve mercurii noftri 
ſeventy odd leaves did not weigh a ſcruple,) pondus ipfi commiſcerem, inſiguem in manu 
I found (more than once) upon putting two = 


mea calorem mox peperiſſe. 
or three times the weight of our mercury - 5 FEE 
to them, that a ſmart heat was preſently 

produced in my hand. 2 


+. —_— K 
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nical Origin or Production of divers particular Qu ALI TIES: 
Among which is inſerted, a Diſcourſe of the Imperfection of 
the Chemiſt's Doctrine of QuALITIES; together with ſome 
Reflections upon the Hypotheſis of ALK ALI and AcfDuu. 


The Publiſher to the Reader. 
6 5 O keep the reader from being at all ſurprized at the date of the title-page, I 


muſt icform him, that a good part of the enſuing tracts were printed off, and 
in my cuſtody the laſt year; and the reſt had come out with them divers months 


ago, if the noble author had not been hindered from committing them to the preſs by 


the deſire and hope of being able in a ſhort time to ſend them abroad more numerous, 


and by his being hindered to do ſo, partly by remove, partly by the want of ſome 


papers, that were oddly loſt or ſpoiled, and partly by the ſickneſs of himſelf, and divers 
And ſome of theſe impediments do yet ſuppreſs what the author 
intended ſhould have made a part of the book, which now he ſuffers to be publiſhed 


without them, though divers of his papers about ſome other particular qualities have 


been written ſo long ago, as to have lain for many years neglected among other of his 
old writings : which that he may have both leiſure and health to review and fit for pub- 
lication, is the ardent wiſh of the ſincere lovers of real knowledge, who have reaſon to 
look on it as no mean proof of his conſtant kindneſs to experimental philoſophy, that 
in theſe tracts he perſeveres in his courſe of freely and candidly communicating his ex- 
periments and obſervations to the publick, notwithſtanding the liberty, that hath been 
too boldly taken to mention them as their own by later writers; as particularly by the 
compiler of the treatiſe, entitled Polygraphice, who in two chapters hath allowed himſelf 
to preſent his reader with above fiſty experiments, taken out of our author's book of 
cojours, without owning any of them to him, or ſo much as naming him or his book 
in either of gthoſe chapters, nor, that | remember, in any of the others. Nor did I 
thick this practice juſtified by the confeſſion made in the preface, importing, that the 
com piler had taken the particulars he delivered from the writings of others. For this 


general 


* 
* 


ExX?ERIMENTS, NOTES, @&c. 


general and perfunctory acknowledgement neither doth right to particular authors, nor, 
by naming them, enables the reader to know, whether the things delivered come from 
erſons fit to be credited or not; and therefore, ſince it is but too likely, that ſuch con- 
cealment of the names, if not uſurpation of the labours of the benefactors to philoſo- 
phy, will prove much more forbidding to many others to impart their experiments, than 
as yet they have to our generous author; it ſeems to be the intereſt of the common- 
wealth of learning openly to diſcountenance ſo diſcouraging a practice, and to ſhew, 
that.they do not think it fit, that poſſeſſors of uſeful pieces of knowledge ſhould be 
ſtrongly tempted to envy them to the publick, to the end only that a few compilers 
ſhould not be put upon ſo reaſonable and eaſy a work, as by a few words or names to 
ſhew themſelves juſt, if not grateful. VVV Fs 
Bur not to keep the reader any longer from the peruſal of theſe tracts themſelves, 
1 ſhall conclude with intimating only, that what our author ſaith in one of them con- 
cerning the inſufficiency of the chemical hypotheſis for explaining the effects of nature, 
is not at all intended by him to derogate from the ſober profeſſors of chemiſtry, or to 
_ diſcourage them from uſeful chemical operations; foraſmuch as I had the ſatisfaction, 
ſome years ſince, to ſee in the author's hands a diſcourſe of his about the Uſefulneſs of 


Chemiſtry for the Advancement of Natural Philoſophy ; with which alſo it is hoped he 


will ere long gratify the publick. 


8 —— — 8 


ADVERTISEMENTS relating to the following TREATISE. 


2 1 obviate ſome miſapprehenſions, that may ariſe concerning the enſuing notes 
about particular qualities, it may not be improper to add ſomething in this place 
to what has been ſaid in another paper * in reference to thoſe notes, and conſequently to 


premiſe to the particular experiments ſome few general advertiſements about them. 

AnD I. we may conſider, that there may be three differing ways of treating hiſtori- 
_ cally of particular qualities. For either one may in a full and methodical hiſtory pro- 
ſecute the phænomena; or one may make a collection of various experiments and ob- 
ſervations, whence may be gathered divers phænomena to illuſtrate ſeveral, but not all 
of the heads or parts of ſuch an ample or methodical hiſtory; or, in the third place, 


one may in a more confined way content one's ſelf to deliver ſuch experiments and ob- 
ſervations of the productions, or the deſtruction or change of this or that quality, as 


being duly reaſoned on, may ſuffice to ſhew, wherein the nature of that quality doth 
conſiſt, eſpecially in oppoſition to thoſe erroneous conceits, that have been entertained 
about it. Of the firſt of theſe three ways of treating of a quality I pretend not to have 


given any complete example; but you will find, that I have begun ſuch hiſtories in my 


ſpecimens about fluidity and firmneſs, and in the experiments, obſervations, &c. that 


I have put together about cold. The ſecond fort of hiſtorical writings I have given an 


_ Inſtance of in my experiments about colours; but in theſe enſuing notes, the occaſion 
I had to make them, having obliged me chiefly to have an eye to the difproval of the 
errors of the peripateticks and the chemiſts about them, I hope I ſhall not be thought 
to have fallen very ſhort in my attempt, if I have (here and there) performed, what 
may be required in the third way of writing hiſtorically of a quality; my preſent deſign 
being chiefly to give an intelligent and hiſtorical account of the poſſible mechanical 
Origination, not of the various phenomena of the particular qualities ſuccinctly men- 
tioned in theſe notes; though my- ſecondary end being to become a benefactor to the 

| hiſtory 

See Tatts about Coſmical Quaiities, &c, to which is prefixed an Introduction to the Hiſtory of Particular Qualities, 
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will be found ſufficient for their explication. 
manifeſt and more intelligible, than ſubſtantial forms and other ſcholaſtic entities (if I 


degrees, or other not eſſential attributes. 


* 


EX TEAIU ENS, NOT IS, Oc. 


hiſtory of qualities by providing materials for myſelf or better architects, I have not 


ſcrupled to add to thoſe, that tend more directly to diſcover the nature or eſſence of the 
quality treated of, and to derive it from mechanical principles, ſome others (which 
happened to come in my way) that acquaint. us but with ſome of the leſs luciferous 
phænomena. . Kh Re 5 

II. Tnar you may not miſtake what is driven at in many of the experiments and 
reaſonings delivered or propoſed in the enſuing notes about particular qualities, I muſt 
deſire you to take notice with me, what it is, that I pretend to offer you ſome proofs of. 
For if I took upon me to demonſtrate, that the qualities of bodies cannot proceed from 
(what the ſchools call) ſubſtantial forms, or from any other cauſes but mechanical, it 
might be reaſonably enough expected, that my argument ſhould directly exclude them 
all. But ſince, in my explications of qualities, I pretend only, that they may be ex- 
plicated by mechanical principles, without enquiring, whether they are explicable by 


; any other; that, which I need to prove, is, not that mechanical principles are the 


neceſſary and only things, whereby qualities may be explained, but that probably they 
And ſince theſe are confeſſedly more 


may ſo call them) it is obvious, what the conſequence will be of our not being obliged 
obſcure. 4 | OT 3 
THrrxe are ſeveral ways, that may be employed, ſome on one occaſion, and ſome on 
another, either more directly to reduce qualities (as well as divers other things in nature) 
to mechanical principles; or, by ſhewing the inſufficiency of the Peripatetick and 
cheminal theories of qualities, to recommend the Corpuſcularian doctrine of them. 
Fo further illuſtration of this point, 1 ſhall add*on this occaſion, that there are 


to have recourſe to things, whoſe exiſtence is very diſputable, and their nature very 


three diſtinct ſorts of experiments (beſides other proofs) that may be reaſonably employ- 


ed, (though they be not equally efficacious) when we treat of the origin of qualities. 
For ſome inſtances may be brought to ſhew, that the propoſed quality may be mecha- 
nically introduced into a portion of matter, where it was not before. Other inſtances 
there may be to ſhew, that by the ſame means the quality may be notably varied as to 
And by ſome inſtances alſo it may appear, 
that the quality is mechanically expelled from, or aboliſhed in, a portion of matter, 
that was endowed with it before. Sometimes alſo by the ſame operation the former 
quality it deſtroyed, and a new one is produced. And each of theſe kinds of inſtances 
may be uſefully employed in our notes about particular qualities, For as to the firſt of 
them, there will be ſcarce any difficulty. And as to the ſecond, ſince the permanent 
degrees, as well as other attributes of qualities are ſaid to flow from (and do indeed de- 
pend upon) the ſame principles, that the quality itſelf does; if, eſpecially in bodies 
inanimate, a change barely mechanical does notably and permanently alter the degree 
or other conſiderable attribute; it will afford, though not a clear proof, yet a probable 
preſumption, that the principles, whereon the quality itſelf depends; are mechanical. 


And laſtly, if, by a bare mechanical change of the internal diſpoſition and ſtructure of 


a body, a permanent quality, confeſſed to flow from its ſubſtantial form, or inward 
principle, be aboliſhed, and, perhaps, alſo immediately ſucceeded by a new quality 
mechanically producible; if, I ſay, this come to paſs in a body inanimate, esel. 
if it be alſo, as to ſenſe ſimilar, ſuch a phænomenon will not a little favour that hypo- 
theſis, which teaches, that theſe qualities depend upon certain contextures, and other 
mechanical affections of the ſmall parts of the bodies, that are endowed with them, and 
conſequently may be aboliſhed when that neceſſary modification is deſtroyed, * 18 

1 thus 


ExrERIMENTS, Nor E Ss, &c. 


thus briefly premiſed to ſhew the pertinency of alledging differing kinds of experiments 


and phænomena, in favour of the corpuſcular hypotheſis about qualities. | 
WHAT has been thus laid down, may, I hope, facilitate and ſhorten moſt of the re- 
maining work of this preamble, which is to ſhew, though but very briefly, that there 
may be ſeveral ways, not impertinently employable to recommend the corpuſcularian . 
doctrine of qualities. | TEENS 7 35 
Fox firſt, it may ſometimes be ſhewn, that a ſubſtantial form cannot be pretended to 
be the neceſſary principle of this or that quality; as will, for inſtance, hereafter be 
made manifeſt in the aſperity and ſmoothneſs of bodies, and in the magnetical virtue, 
reſiding in a piece of iron, that has been impregnated by a loadſtone. It is true, that 
the force of ſuch inſtances is indirect, and that they do not expreſly prove the hypo- 
theſis, in whoſe favour they are alledged; but yet they may do it good ſervice, hy diſ- 
proving the grounds and concluſions of the adverſaries, and ſo (by removing preju- 
dices) making way for the better entertainment of the truth. ä 5 
SECONDLY, We may ſometimes obtain the ſame, or the like quality, by artificial and 
| ſometimes even temporary compoſitions, which, being but factitious bodies, are by 
learned adverſaries confeſſed; not to have ſubſtantial forms, and can indeed reaſonably 
be preſumed to have but reſulting temperaments: as will be hereafter exemplified in the 
production of green by compounding blue and yellow, and in the electrical faculty of 
glaſs; and in the temporary whiteneſs produced by beating clear oil and fair water into 
an ointment, and by beating water into a froth, and, more permanently, in making 
coral white by flawing it with heat; and in divers other particulars, that will more pro- 
perly be elſewhere mentioned. „ „ V 
Tuinplx then, in ſome caſes the quality propoſed may be either introduced, or 
varied, or deſtroyed, in an inanimate body, when no change appears to be made in the 
body, except what is mechanical, and what might be produced in it, ſuppoſing ſuch a 
parcel of matter were artificially framed and conſtituted as the body is, though without 
any ſubſtantial form, or other ſuch like internal principle. So when a piece of glaſs, 
or of clarified roſin, is, by being beaten to powder, deprived of its tranſparency, and 


* 


made white, there appears no change to be made in the pulverized body, but a com- 


minution of it into a multitude of corpuſcles, that by their number, and the various 
ſituations of their ſurfaces are fitted copiouſly to reflect the ſincere light ſeveral ways, or 


give ſome peculiar modification to its rays; and hinder that free paſſage of the beams of 


light, that is requiſite to tranſparency. - Z | 13 | 
FouR THLY, as in the caſes belonging to the foregoing number there appears not to 


 Intervene in the patient or ſubject of the change, any thing but a mechanical alteration 


of the mechanical ſtructure or conſtitution z ſo in ſome other caſes it appears not, that 


the agent, whether natural or factitious, operates on the patient, otherwiſe than mecha- 


nically, employing only ſuch a way of acting, as may proceed from the mechaniſm of 
the matter, which itſelf conſiſts of, and that of the body it acts upon. As when gold- 
ſmiths burniſh a plate or veſſel of ſilver, that having been lately boiled looked white 
before, though they deprive it of the greateſt part of its colour, and give it a new 
power of refleCting the beams of light and viſible objects, in the manner proper to 
ſpecular bodies; yet all this is done by the intervention of a burniſhing tool, which 
often is but a piece of ſteel or iron conveniently ſhaped; and all that this burniſher 
does, is but to depreſs the little prominencies of the filver, and reduce them, and the 
| little cavites of it, to one phyſically level or plain ſuperficies. And fo when a hammer 
ſtriking often on a nail, makes the head of it grow hot, the hammer is but a purely 

mechanical agent, and works by local motion, And when by ſtriking a lump of glaſs, 
it breaks it into a multitude” of ſmall parts, that compole a white powder, it acts as 

Vor. IV. H kh | mechanically 
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EXPERIMENT S, Norzs, G. 
mechanically in the production of that whiteneſs, as it does in driving in a nail to the 


head. And fo likewiſe, when the powdered glaſs, or colophony lately mentioned, is, 


by the fire, from a white and opacous body, reduced into a colourleſs (or a reddiſh) 


and tranſparent one, it appears not, that the fire, though a natural agent, need works 
otherwiſe than mechanically, by colliquating the incoherent grains of powder into one 
maſs; wherein, the ranks of pores not being broken and interrupted as before, the 


incident beams of light are allowed every way a free paſſage through them. 


FirTHLy, the like phenomena to thoſe of a quality to be expheated, or 8 4A 5 
difficult in the ſame kind, may be produced in bodies and caſes, wherein it is plain we 


need not recur to ſubſtantial forms. Thus a varying colour, like that, which is ad- 
| mired in a pigeon's neck, may be produced in changeable taffety, by a particular way - 


of ranging and connecting ſilk of ſeveral colours into one piece of ſtuff. Thus we have 


| known opals caſually imitated and almoſt excelled by glaſs, which luckily degeherated 


in the furnace. And ſomewhat the like changeable and very delightful colour I re- 
member to have introduced into common glaſs, with filver, or with gold and mercury, 
So likewiſe merely by blowing fine eryſtal-glaſs, at the flame of a lamp, to a very ex- 
traordinary thinneſs, we have made it to exhibit, and that vividly, all the colours (as 
they ſpeak) of the rainbow; and this power of pleaſing by diverſifying the light, the 
glaſs, if well preſerved, may keep for a long time. Thus alſo by barely beating gold 
into ſuch thin leaves, as artificers and apothecaries are wont to employ, it will be brought 


. q S 
to exhibit a green colour, when you hold it againſt the light, whether of the day, or 


of a good candle; and this kind of greenneſs, as it is permanent in the foliated gold, 


ſo 1 have found by trial, that if the ſun-beams, ſomewhat united by a burning-glaſs, 
be trajected through the expanded leaf, and caſt upon a piece of white paper, they will 


appear there, as if they had been tinged in their paſſage. Nay, and ſometimes a light 
and almoſt momentary mechanical change will ſeem to over-rule nature, and introduce 
into a body the quite oppoſite quality to that ſhe had given it : as when a piece of black 
horn is, only by being thinly ſcraped with the edge of a knife, or a piece of glaſs, re- 
duced to permanently white ſhavings. And to theſe inſtances of colours, ſome empha- 
tical, and ſome permanent, might be added divers belonging to other qualities, but 


that I ought not to anticipate what you will elſewhere meet with. 


THzRE is yet another way of arguing in favour of the Corpuſcularian doctrine of 
qualities, which, though it do not afford direct proofs of its being the beſt hypotheſis, 


yet it may much ſtrengthen the arguments drawn from other topicks, and thereby ſerve 
to recommend the doctrine itſelf, For, the uſe of an hypotheſis being to render an 


inteHigible account of the cauſes of the effects, or phænomena propoſed, without 
croſſing the laws of nature, or other phænomena; the more numerous, and the more 
various the particles are, whereof ſome are explicable by the aſſigned hypotheſis, and 
ſome are agrecable to it, or, at leaſt, are not diſſonant from it, the more valuable is the 
hypothefis, and the more likely to be true. For it is much more difficult, to find an 
hypotheſis, that is not true, which will fuit with many phenomena, eſpecially, if they 


be of various kinds, than but with a few. And for this reaſon, I have ſet down among 


the inſtances belonging to particular qualities, ſome ſuch experiments and obſervations, 
as we are now ſpeaking of, ſince, although they be not direct proofs of the preferable- 
neſs of our doctrine, yet they may ſerve for confirmation of it; though this be not the 


only: or perhaps the chief reaſon of their being mentioned. For, whatever they ma} 


as argument, ſince they are matters of fact, I thought it not amiſs to take this oc- 
caſion of preſerving them from being loſt; ſince, whether or no they contribute much 
to the eſtabliſhment of the mechanical doctrine about qualities, they will, at leaſt, 
contribute to the natural hiſtory of them. e 


1 8 | e 


Ex?eERIMENTS, NOTES, Oc. 


III. I ſhall not trouble the reader with a recital of thoſe unlucky accidents, that have 


hindered the ſubjects. of the following: book from being more numerous; and I hope he 


will the more eaſily excuſe their paucity, if he be advertiſed, that although the patti- 


cular. qualities, about which ſome experiments and notes, by way of ſpecimens, are 
here preſented,, be not near half. ſo many as were intended to be treated of; yet I was 
careful to chooſe them ſuch as might comprehend in a ſmall number a great variety; 
there being ſcarce one ſort of qualities, of which there is not an inſtance given in this 
ſmall book, ſince therein experiments and thoughts are delivered about heat and cold, 
which are the chief of the four firſt qualities; about taſtes and odours, which are of 
thoſe, that, being the immediate objects of ſenſe, are wont to be called ſenſible qua- 
lities; about volatility and fixity, corroſiveneſs and corroſibility, which, as they are 
found. in bodies purely natural, are referable to thoſe qualities, that many phyſical 


writers call ſecond qualities, and which yet, as they may be produced and deſtroyed: by 


the chemiſts art, may be ſtiled chemical qualities, and the ſpagyrical ways of intro- 
ducing, or expelling them, may be referred to chemical operations, of which there is 
given. a. more ample. ſpecimen in the mechanical account of chemical precipitations. 
And laſtly, ſome notes are added about magnetiſm and electricity, which are known to 
belong to the tribe of occult qualities. 2 


1 9 — 


IV. Ir a, want of apt.coherence, and exact mechod, be diſcovered in the following 


eſſays, it is boped; that defect will be eaſily excuſed by thoſe, that remember and con- 
ſider, that theſe papers were originally little better than a kind of rhapſody of experi- 
ments, thoughts, and obſervations, occaſionally thrown together by way of annota- 
tions upon {ſome 
of nitre) wherein ſome things were pointed at, relating to the particular qualities, that 
are here more largely treated of. And though the particulars, that concern ſome of 


theſe qualities, were afterwards (to ſupply the place of thoſe borrowed by other papers 


whilſt theſe lay by me) encreaſed in number; yet it was not to be expected, that their 
acceſſion ſnould as well correct the form as augment the matter of our annotations. 
And as for the two tracts, that are inſerted among theſe eſſays about qualities; I mean, 
the diſcourſe of the imperfection of the: chemical doctrine of them, and the reflections 

on the hypotheſis of acidum and alcali, the occaſion of their being made parts of this 
book, is ſo far expreſſed in the tracts themſelves, that I need not here trouble the reader 
with a particular account of it. 


V. I do not undertake, that all the following accounts of particular qualities would 


prove to be the very true ones, nor every explication the beſt, that can be deviſed. 


For beſides that the difficulty. of the ſubject, and incompleatneſs of the hiſtory we yet 
haye of quali ies, may well deter a man, leſs diffident of his own abilities than I juſtly 
am, from aſſuming ſo much to himſelf, it is not abſolutely neceſſary to my preſent 
deſign. For, mechanical explications of natural phænomena do give ſo much more 
ſatisfaction to ingenious minds, than thoſe,... that. muſt employ ſubſtantial forms, ſym- 
pathy, antipathy, &c. that the more judicious of the vulgar philoſophers themſelves 
prefer them before all others, when they can be had; (as is elſewhere ſhewn at large,) 
but then they look upon them either as confined to mechanical engines, or at leaſt, but 
as reaching to very few of nature's phænomena, and, for that reaſon, unfit to be re- 
ceived as phyſical principles. To remove therefore this grand prejudice and obj: ction, 
which ſeems to be the chief thing, that has kept off rational inquiries from cloſing with 
the mechanical. philoſophy, it may be very conducive, if not ſufficient, to propoſe 
ſuch mechanical accounts of particular qualities themſelves, as are intelligible and poſſi- 
e, and are agreeable. to the phænomena whereto they are applied. And to this it is 
no more neceſſary, that the account propoſed ſhould be the trueſt and beſt, that can 


H h 2 poſſibly 
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Of the MECHANICAL ORIGIN 
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Of- the MEcnAanicart Oricin 
poſſibly be given, than it is to the proving, that a clock is not acted by a vital prin- 
ciple, (as thoſe Chineſes thought, ws. the firſt,” that was brought them out of 
Europe, for an animal,) but acts as an engine, to do more than aſſign a mechanical 
ſtructure made up of wheels, a ſpring, a hammer, and other mechanical pieces, that 
will regularly ſhew and ſtrike the hour, whether this contrivanee be, or be not, the 
very ſame with that of the particular clock propoſed; which may indeed be made to 
move either with ſprings or weights, and may conſiſt of a greater or leſſer number of 
wheels, and thoſe differingly ſituated and connected; but for all this variety, it wilt 


ſtill be but an engine. I intend not therefore by propoſing the theories and conjectures 


ventured at in the following papers, to debar myſelf of the liberty either of altering 
them, or of ſubſtituting others in their places, in caſe a further progreſs in the hiſtory 


of qualities ſhall ſuggeſt better hypotheſes or explications. And it was but agreeable 


to this intention of mine, that I ſhould, as J have done, on divers occafions in the 


following notes, employ the word or, and expreſs myſelf fomewhat doubtingly, men- 


tioning more than one cauſe of a phenomenon, or reaſon of an opinion, without dog- 
matically declaring for either; ſince my purpoſe in theſe notes was rather to ſhew, it 
was not neceſſary to betake ourſelves to the ſcholaſtick or chemical doctrine about qua- 
lities, than to act the umpire between the differing hypotheſes of the Corpuſeularians; 


and, provided I kept myſelf within the bounds of mechanical philoſophy, my deſign 


allowed me a great latitude in making explications of the phænomena I had occaſion to 
take notice of. . 85 | [2 03S i e 
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HEAT AND Or 
55 $ B.C'T IO. £6 roar 
| About the MECHANICAL PRODUCT LON of COL De. 
EAT and cold being generally looked upon as the moſt active among qualities; 
H from which many other qualities are deducible, and by which many of nature's. 

phænomena, eſpecially among the Peripateticks, are attempted to be expli- 
cated; ] ſuppoſe it will be very proper to begin with inſtances of them to ſhew, that 
qualities may be mechanically produced or deſtroyed. A not uſeleſs paraphraſe of 
which expreſſion may be this, that a portion of matter may come to be endowed wittr 
a quality, which it had not before, or to be deprived of one, that it had, or ſometimes 


to acquire, or loſe a degree of that quality; though on the part of the matter (or, 
as ſome would ſpeak, of the patient) there do not appear to intervene any more than 


a change of texture, or ſome other mechanical alteration; and though the agents (on 


their part) do not appear to act upon it otherwiſe, than after a mechanicab manner, 

that is, by their bigneſs, fhape, motion, and thoſe other attributes, by virtue whereof 

mechanical powers and engines perform their operations; and this without having re- 

courſe to the Peripatetick ſubſtantial forms and elements, or the hypoſtatical princt- 

ptes of the chemiſts. - | | | 120 | e | 
5 7 | ns And 


Au having here (as in a proper place) to avoid ambiguity, premiſed once for all 


this * ſummary declaration of the ſenſe, agreeably whereunto I would have theſe terms 
underſtood in the following notes about the origin of particular qualities; I proceed 

now to ſet down ſome few examples of the mechanical production of cold and heat, 
beginning with thoſe, that relate to the former, becauſe, by reaſon of their paucity, 
they will be quickly diſpatched. And I hope I ſhall not need to make an apology for 

mentioning no greater number; ſince I ſcarce remember to have met with any inſtances 

of this kind in any of the claſſick writers of natural philoſophy. | ö 


13:46 EXPERIMENT I. | 

Mr firſt experiment is afforded me by the diſſolution of ſal armoniac, which I have 
ſomewhat wondered, that chemiſts having often occaſion to purify that ſalt by the 
help of water, ſhould not have, long fince, and publickly, taken notice of. For, if 
you put into-three or four times its weight of water, a pound, or but half a pound 
(or even leſs) of powdered ſal armoniac, and ſtir it about to haſten the diſſoſution, 
there will be produced in the mixture a very intenſe degree of coldneſs, ſuch as will 
not be only very ſenſible to his hand, that holds the glaſs whilſt the diflolution is 
making, but will very manifeſtly diſcover itſelf by its operation upon a thermoſcope. 
Nay, I have more than once, by wetting the outſide of the glaſs, where the diſſolu- 
tion was making, and nimbly ſtirring the mixture, turned that externally adhering 
water into real ice, (that was ſcraped off with a knife) in leſs than a minute of an 


hour. And this thus generated cold continued conſiderably intenſe, whilſt the action 
of diſſolution laſted ; but afterwards by degrees abated, and within a very few hours 


ceaſed. _ The particular phenomena I have noted in the experiments, and the practical 
uſes, that may be made of it, I reſerve for another place t, the knowledge of them 
being not neceſſary in this, where what 1 have already related, may ſuffice for my pre- 
ſent argument. LE JJ RW li, ie 
Ap to ſhew, that not only a far more intenſe degree of cold may emerge in this 
mixture, than was to be found in either of the ingredients before they were mingled, 
but a conſiderable: coldneſs may be begun to be produced between bodies, that were 
neither of them actually cold before they were put together, I will ſubjoin a tranſcript 
of what I find to this purpoſe among my adverſaria. . 


EXPERIMENT II. 


| [I remember, that onee I had a_mind to try, whether the coldneſs produced upon 


the ſolution of beaten ſal armoniac in water might not be more probably referred to 
ſome change of texture or motion reſulting from the action of the liquor upon the ſalt, 
than to any infrigidation of the water made by the ſudden diſperſion of ſo many ſaline 
grains of powder, which, by reaſon of their ſolidity, may be ſuſpected to be actually 
more cold than the water they are put into; I therefore provided a glaſs full of that 
liquor, and having brought it to ſuch a temper, that its warmth made the ſpirit of 
vine in the ſealed weather-glafs, manifeſtly, though not nimbly, aſcend ; I took out 
the thermoſcope, and laid it in powdered fal armoniac, warmed beforehand ; ſo that 

the tincted liquor was made to aſcend much nimblier by the ſalt than juſt before by the 


water; and having preſently removed the inſtrument into that liquor again, and poured 


the ſomewhat warm fal armoniac into the ſame, I found, as I imagined, that within 
a ſpace of time, which I gueffed to be about half a minute or leſs, the ſpirit of wine 
began haſtily to ſubſide, and within a few minutes fell above a whole diviſion and a 

| FEE, | „ 6 quarter 


* See more of this in the preamble, + Divers of the pbænomena, &c, of. this experiment were afterwards printedg, 


Numb. 15. of tie Philoſophical Tranſactiens.. 
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| Of the Mzcnanicar Oricin 8 
quarter, below the mark at which It ſtood in the water, before that liquor or the falt 


were warmed. Nor did the ſpirit in a great while re-aſcend to the height, which. it 


had, when the water was cold. 88, e wa os 

Tax ſame experiment, being at another time reiterated, was tried with the like ſyc- 

ceſs; which ſecond may therefore ſerve for a confirmation of the firſt. © 
EXPERIMENT toy)ro EN 


Havmo a mind ig to how, fore, ingeniaps, mens how much the production 
of heat and cold depends upon texture and other mechanical affections, I thought fit 


to make again a fal armoniac by a way I formerly publiſhed, that I might be ſure to 


know what ingredients I employed, and ſhew their effects, as well before conjunction 


as after it. I took then ſpirit of ſalt, and ſpirit of fermented, or rather putrified urine 


and having put a ſealed weather - glaſs into an open veſſel, where. one of them was. 
poured in, I put the other, by degrees, to it, and obſerved, that as, upon their, 
mingling, they made a great noiſe with many bubbles, ſo, in this conffict, they laſt 
their former coldneſs, and impelled up the. ſpirit of wine in the ſealed, thermoſcope: 
then ſlowly evaporating the ſuperfluous moiſture, I obtained a fine ſort; of ſal anmo- 
niac, for the moſt part figured not unlike the other, when being diſſol ved and filtrated,. 
it is warily coagulated. This new, falt being gently. died, 1, Pur igte 2 wide glaſs of 
water, wherein I had before placed a ſealed. weather · glaſs, that the included. ſpirit 


might acquire the temper, of the ambient, liquor, and having. ſtirred, this, ſalt in the 
water, though I took it then off the mantle- tree of a chimney, that had had fire in it 


1 


divers hours before, it did, as I expected, make the tincted ſpirit haſtily ſu 


bſide, and 
5 EXPERIMENT In . 
Sinex, if two bodies, upon their mixture, acquire a greater degree of cold than 
either of them had before, there is a production of this additional degree of that 
quality, it will be proper to add, on this occaſion, the enſuing experiment. : 
Wx took a competent quantity. of acid ſpirit. diſtilled from. rach-allom, (that, 
though rectified, was but weak,) which, in. the ſpirit of that ſalt, is. not ſtrange, Of 
this we put into a wide-mouthed- glaſs (that was, not great) more than was, ſufficient ta 
cover the globulous part of a good ſealed thermoſcope, and then ſuffering the inſtru- 
ment to ſtay a pretty while in the liquor, that the ſpirit of wine might be cooled, as 
much as the ambient, was, we put in, little by little, ſome volatile falt ſublimed from 
ſal armoniac and a fixed alcali, and notwithſtanding the very numerous (but not great) 
bubbles, and the noiſe and froth that were produced, as is. uſual upon the re · action of 
acids and alcalies, the tincted ſpirit in the weather-glaſs, after having continued a good 
while at a ſtand, began a little to deſcend, and continued (though but very ſlowly) 
to do ſo, till the ſpirit of allom was glutted with the volatile ſalt; and this deſcent of 
the tincted liquor in the inſtrument being meaſured, appeared to be about an inch (for 
it manifeſtly exceeded ſeyen eighths.) By comparing this experiment with the firſt 
part of the foregoing, we may gather, that when volatile and urinous ſalts or ſpirits 
(for the ſaline particles appear ſometimes in a dry, and ſometimes in a liquid form) 
tumultuate upon their being mixed with acids, neither the heat nor the cold, that en- 
ſues, is produced by a conflict with the acids preciſely as it is acid, ſince we have ſeen, 
that an urinous ſpirit, produced an actual heat with ſpirit of ſalt, and the diſtilled ſalt 
of ſal armoniac, which is alſo urinous, with the acid ſpirit of roch-allom, produces 
not a true efferveſcence, but a manifeſt coldneſs : as whe Tame ſalt alſo did in a trial of 
Another ſort, which was this. N : 
42 Fi 5 E X P E- 


e HEAT ard Cord. 

EXPERIMENT V. | | 
Wx took one part of oil of vitrio}, and ſhaking it into twelve parts of water we 
made a mixture, that at firſt was ſenſibly warm: then ſuffering this to cool, we put a 
ſufficient quantity of it into a wide-mouthed glaſs, and then we put a good thermo- 
ſcope herinetically ſealed, above whoſe ball the compounded liquor reached a pretty 
way. After ſome time had been allowed, that the liquor in the thermometer might 
acquire the temper of the ambientz we put in, by degrees, as much volatile falt of 
ſal armoniac, as would ſerve to fatiate the acid ſpirits of the mixture: for, though 
theſe two made a notable conflict with tumult, noiſe, and froth, yet it was but a cold 
_ ebullition (if 1 may ſo ſtile it,) for the ſpirit in the thermoſcope deſcended about an 
inch beneath the mark it reſted at, when the ſeeming efferveſcence began. 


EPR RIAENT VE 
Ir is known, that falt-petre being put into common water produces a fenſible cold- 


quor of another conſtiturion may have a quite differing effect, I have convinced ſome 
inquiſitive perſons, by mingling eight ounces of fine falt-petre, powdered, with ſix 
ounces of oil of vitriol : for by that comtnixture with a ſalt, that was not only actually, 
but, as to many other bodies, potentially cold, the oil of vitriol, that was ſenſibly 
cold before; quickly conceived 4 conſiderable degree of heat, whoſe effects alſo became 
vilible in the copious fumes, that were emitted by the incaleſcent mixture. 
| EXPERIMENT VIE | | 

Tuts brings into my mind, that though gunpowder ſeems. to be of fo igneous & 
nature, that, when it is put upon a coal, it is turned preſently into a flame capable of 
promoting the deflagration of the charcoal, and kindling divers bodies it meets with in: 


or five times as much water, it will very manifeſtly tmpart a coldnefs to it, as expe- 
rience made with, as well as without; a fealed thermoſcope has affured me. 3 
Tunis and the foregoing experiment do readily ſuggeſt an enquiry into the nature of 
the coldneſs, which philoſophers are wont to oppoſe to that, which immediately, and 


upon. the firſt contact, affect the organs of ſenſe, and which therefore they call actual 
or formal. EEE RS 


mall portion of juſt ſuch ſalt as 1 employed before (both the parcels having been, if 
I well remember, taken out of the ſame glaſs.) And this heat did, upon trial made- 


lately recited experiment made it ſubſide. 
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O TEN.TIAL. coldneſs has been generally looked upon, and that partly perhaps 
upon the ſcore of its very name, as ſo abſtruſe a quality, that it is not only rational, 

but neceffary to derive it from the ſubſtantial forms of bodies. But, I confeſs, E ſee: 
no neceſſity of believing it not to be referrible to mechanical principles For, as to- 
the chief inſtances of potential eoldneſs,. which are taken from the effects of ſome: 
| _ medicines 


neſs in it, as it alfo does in many other liquors : But that the fame falt put into a li- 


its way; yet if ſome ounces of gunpowder, reduced to powder, be thrown into four 


Tus ſucceſs of this experiment upon a ſecond trial ſerved to confirm it, which is. | 
the more ſtrange, becauſe I have found, that a ſmall quantity of oil of vittiol, not 
beforehand mingled with water, would produce a notable heat in its conflict with a. 


with the former thermoſcope, make the tincted fpirit aſcend much further than the: ls 
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medicines and aliments in the bodies of men, it may be ſaid, without improbability, 
that the produced refrigeration proceeds chiefly from this, that the potentially cold 
body is made up of corpuſcles of ſuch ſize, ſhape; &c. that, being reſolved and dis- 
joined by the menſtruum of the ſtomach, or the fluids it may elſewhere meet with, 
they do ſo aſſociate themſelves with the ſmall parts of the blood, and other liquors, 
as, by clogging them, or otherwiſe, to leſſen their wonted agitation, and perhaps 
make them act in a peculiar way, as well as leſs briſkly on the nervous and fibrous 
parts; and the perception of this imminution (and perhaps change) of motion in the 
organs of feeling, is that, which, being referred to the body, that produces it, we 
call it's potential coldneſs. Which quality appears by this account to be, as I was ſay- 


ing before, but a relative thing, and is wont to require the diffuſion or diſperſion of 


the ſmall parts of the corpuſcles of the agent, and their mingling themſelves with the 
liquors, or the ſmall parts of the body they are to refrigerate. And therefore, if it 
be granted, that, in agues, there is ſome morbifick matter, of a viſcous or not eaſily 
diſſipable texture, that is harboured. in ſome part of the body, and requires ſuch a 
time to be made fluid and reſolvable, the cold fits of agues need not be fo much ad- 
mired as they uſually are; ſince, though juſt before the fit the ſame parcel of matter, 
that is to produce it, were actually in the body, yet it was not, by reaſon of its clam- 
mineſs, actually reſolved into ſmall parts, and mingled with thoſe of the blood, and 


conſequently could not make ſuch a change in the motion of that liquor, as is felt in 


the cold fit of an ague; (for, of the further change, that occaſions the hot fit, I am 
not here to ſpeak.) And in ſome other diſeaſes, a ſmall quantity of matter, being re- 
ſolved into minute parts, may be able to produce a great ſenſe of coldneſs in ſome part 


of a body, which, by reaſon of the ſtructure of that part, may be peculiarly diſpoſed 


to be affected thereby; as I have known hypochondriac and hyſterical women com- 
plain of great degrees of coldneſs, that would ſuddenly invade ſome particular part, 
chiefly of the head or back, and be for a good while troubleſome there. And that, 
if a frigorific vapour, or matter, be exeeeding ſubtile, an inconſiderable quantity of 
it being diſperſed through the blood, may ſuffice to produce a notable refrigeration, I 
have learned by enquiry into the effects of ſome poiſons; and it is not very material, 


whether the poiſon, generally ſpeaking, be cold or hot, if it meet with a body diſ- 


poſed to have thoſe affections, that paſs for cold ones. produced in it. For I have 
made a chemical liquor, that was penetrant and fiery enough to the taſte, and had ac- 
quired a ſubtlety and briſkneſs from diſtillation, with which I could, almoſt in a trice, 
giving it but in the quantity of about a drop, caſt an animal into that, which ap- 
peared a ſleep; and the like liquor, in a not much greater quantity, being, by I know 
not whoſe miſtake, applied to the aching tooth of a-very ingenious perſon, did pre- 
ſently, as he ſoon after told me, give him an univerſal refrigeration, and trembling, 
worſe than the. cold paroxiſm of a quartane. And though ſcorpions do ſometimes 
_ cauſe, by their ſting, violent heats in the parts they hurt, yet ſometimes alſo the quite 
contrary happens, and their poiſon proves, in a high degree, potentially cold; as may 
be learned from the two following obſervations, recorded by eminent phyſicians. 


Baie. Famulum babui (ſaith Benivenius,) qui d ſcorpione iftus, tam ſubito ac tam frigido ſu- 
eap. 56. 2 qere toto corpore perſuſus eft, ut algentiſimã nive atque glacie ſeſe opprimi quereretur. 
Schenk. 1h. Verum cùm algenti illi ſolam theriacam ex vino potentiore exhibuiſſem, 1llics curatus eſt © 


22 thus far he: to whoſe narrative I add this of Amatus Luſitanus. | coy 
Cent. 6. VII qui 4 ſcorpione in manus digito punctus fuit, multum dolebat, & reſrigeratus totus 
Aru. | 


contremebat, & per corpus dolores, cute totd quaſi acu punts, formicantes patiebatur, 
; I cannot 


_— 


* 


„% HRA T ond Col vn. 


1 cannot now ſtay to enquire, whether there may not be in theſe great refrigerations, 


they were, when they moved ſeparately: which may be illuſtrated by the little curdlings, 
that may be made of the parts of milk, by a very ſmall proportion of runnet, or ſome 
acid liquor, and the little coagulations made of the ſpirit of wine by that of urine: 


nor will I now enquire, whether, beſides the retardment of the motion of the blood, 


ſome poiſons, and other analogous agents, may not give the motion of it a new mo- 
dification, (as if ſome corpuſcles, that uſually are more whirled vr brandiſhed, be put 
into a more direct motion,) that may give it a peculiar kind of grating, or other ac- 


tion, upon the nervous and fibrous parts of the body. Theſe, I ſay, and other ſul- 


picions, that have ſometimes come into my thoughts, I muſt not ſtay to examine; but 
ſhall now rather offer to conſideration, whether, fince ſome parts of the human body 
are very differing from others in their ſtructure and internal conſtitution ; and ſince 


alſo ſome. agents may abound in corpuſcles of differing ſhapes, bulks, and motions, 


the ſame medicine may not, in reference to the fame human body, be potentially cold, 


or potentially hot, according as it is applied; or perhaps may, upon one or both of the 


accounts newly mentioned, be cold, in reference to one part of the body, and hot, 
jn reference to the other, And theſe effects need not be always aſcribed to the mere 
and immediate action of the corpuſcles of the medicine, but ſometimes to the new 
quality they acquire in their paſſage, by aſſociating themſelves with the blood, or other 


fuids of the body, or to the expulſion of ſome calorific or frigorific corpulcles, or to 
the diſpoſition they give the part on which they operate, to be more or lels permeated 
and agitated than before, by ſome ſubtile æthereal matter, or other efficients of heat 


or cold, Some of theſe conjectures about the relative nature of potentially cold bodies 
may be either confirmed or illuſtrated by ſuch inſtances as theſe; that ſpirit of wine, 
being inwardly taken, is potentially very hot; and yet, being outwardly applied to 
ſome burns, and ſome hot tumours, does notably abate the heat of the inflamed parts, 


though the ſame ſpirit, applied even outwardly to a tender eye, will caule a great and 


dolorous agitation in it. And camphire, which in the doſe of leſs than a half, or per- 
haps a quarter of a ſcruple, has been obſerved to diffuſe a heat through the body, is, 
with ſucceſs, externally applied by phy licians and ſurgeons in reftigerating medicines. 
Bur I leave the further inquiry into the operations of medicines to phyſicians, who 
may poſſibly, by what has been ſaid, be aſſiſted to compoſe the differences between 
ſome famous writers about the temperament of ſome. medicines, as mercury, cam- 


phire, &c. which ſome will have to be cold, and others maintain to be hot; and ſhall 


only offer by way of confirming in general, that potential coldneſs is only a relative 
quality, a few particulars; the firſt whereof is afforded by comparing together the ſixth 
and the ſeventh experiment before going, (which have occaſioned this digreſſion about 


potential coldneſs ;) fince by them it ſeems probable, that the ſame thing may have 


it in reference to one body, and not to another, according to the diſpoſition of the 


body it operates upon, or that operates upon ir. And the fumes of lead have been 


obſerved ſometimes (for I have not found the effect to ſucceed always) to arreſt the 
kfluidity of mercury, which change is ſuppoſed to be the effect of a potential coldneſs 

belonging to the chemiſt's Saturn in reference to fluid mercury, though it have not 
that operation on any other liquor, that we know of. . : 8 
Axb laſtly, (for I would not be too prolix) though nitre and ſal armoniac be both 


apart and jointly cold in reference to water, and though, however nitre be thoroughly 
melted in a crucible, it will not take fire of itſelf, yet if, whilſt it is in fuſion, you 


Vor. IV. 1 1 h ſhould 


made by ſo ſmall a quantity of poiſon, ſome ſmall concretions or coagulations made 
of the minute particles of the blood into little clots, leſs agile and more unweildy than 
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Of the MicHANICAL Oxrtctn 
ſhould by degrees caſt on it ſome powdered ſal armoniac, it will take fire and flath vehe- 
mently, almoſt as if, ſulphur had been injeted. 

Bur our excurſion has, I fear, laſted too long, and therefore I ſhall preſently re- 
enter into the way, and proceed to ſet down ſome trials about cold. 


| EF ER-IM.E NT Vt: ee 
I the firſt experiment we obſerved, that upon the pouring of water upon ſal at- 


moniac there enſued an intenſe degree of cold; and we have elſewhere recited, that 


the like effect was produced by putting, inſtead of common water, oil of vitriol to ſal 
armoniac : but now, to ſhew further, what influence motion and texture may have 
upon ſuch trials, it may not be amiſs to add the following experiment: to twelve 


ounces of ſal armoniac we put, by degrees, an equal weight of water, and whilſt the 
| liquor was diſſolving the ſalt, and by that action producing a great coldneſs, we wa- 


rily poured in twelve ounces alſo of good oil of vitriol z of which new mixture the 


event was, that a notable degree of heat was quickly produced in the glaſs, wherein 


the ingredients were confounded, as unlikely as it ſeemed, that, whereas each of the two 
liquors is wont, with ſal armoniac, to produee an intenſe cold, both of them acting on 


it together ſhould produce the contrary quality. But the reaſon: I had to expect the 


fucceſs I met with, was this, that it was probable-the heat, ariſing from the mixture 


of the two liquors, would overpower the coldneſs produceable by the operation of ei- 


ther, or both of them upon the ſalt. A 


EIT EAN Wo: he on 
In moſt of the experiments, that we have hitherto propoſed, cold is wont to be 


regularly produced in a mechanical way; but I ſhall now add, that in ſome ſort of 


trials I found, that the event was varied by unobſerved circumſtances; ſo that ſome- 
times manifeſt coldneſs would be produced by mixing two bodies together, which at 
another time would upon their congreſs diſeloſe a manifeſt heat, and ſometimes again, 
though more rarely, would have but a very faint and remiſs degree of either. 
Or this ſort of experiments, whoſe events I could not confidently undertake for, I 


found to be, the diſſolution of ſalt of tartar in ſpirit of vinegar, and of ſome other 
_ falts, that were not acid, in the ſame menſtruum, and even ſpirit of verdigreaſe (made 


per ſe) though a more potent menſtruum than common ſpirit of vinegar would not 


_ eonſtantly produce near ſuch. a heat at the beginning of its operation, as the greatneſs 


of the ſeeming efferveſcence, then excited, would make one expect, as may appear 
by the following obſervation tranſeribed verbatim out of one of my Adverſaria. 
[Ix ro eight ounces of ſpirit of verdigreaſe (into which we had put a while before a: 


 Rtandard-thermoſeope, to acquire the like temper with the liquor) we put in a wide» 


mouthed glaſs two ounces of ſalt of tartar, as faſt as we durſt for fear of making the 
matter boi} over; and though there were a great commetion excited by the action and 
reaction of the ingredients, which was attended with x copious froth and a hiſſing noiſe; 


yet it was a pretty while; ere the glaſs- was ſenſibly warm on the outſide; but by that 


time the ſalt was all diſſolved, the liquor in the thermoſeope appeared to be impelled 
up about three inches and a. half. | e ee 
Anp yet, if my memory do not much deceive me, I have found, that by mixing 
falt of tartar wich another ſalt, the texture of the fixed alkali was ſo altered, that upon 
the affuſion of ſpirit of verdigreaſe, (made without ſpirit of vinegar and ſpirit of wine) 
though. there enſued a. great conflict with noiſe and bubbles, yet, inſtead of an incale- 
ſcence, a conſiderable degree of coldneſs was produced, | 


EXPE 
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5 EX. PERIMENT X. | 
IT is very probable, that further trials will furniſh us with more inſtances, to ſhew 
how the production of cold may, in ſome caſes, be effected, varied, or hindered 
by mechanical circumſtances, that are eaſily and uſually overlooked. I remember, on 
this occaſion, that though, in the experiment above recited, we obſerved, that oil of 
vitriol and water being firſt ſhaken together, the volatile ſalt of ſal armoniac being 
afterwards put to them, produced a ſenſible coldneſs; yet I found, that if a little oil 
of vitriol, and of the volatile ſalt, were firſt put together, though ſoon after a conſi- 
derable proportion of water were added, there would be produced, not a coldneſs, but 
' a manifeſt degree of heat, which would impel up the liquor in the thermoſcope to the 
height of ſome inches. And remember too, that though ſalt of tartar will, as we 
ſhall ſee ere long, grow hot in the water, yet having diſtilled ſome ſalt of tartar and 
cinnabar in a ſtrong fire, and put the whole Caput mortuum into diſtilled or rain water, 
it made indeed a hifſing there, as if it had been quick-lime, but produced no heat, that 
I could by feeling perceive. I ſhall add, that not only, as we have ſeen already, ſome 
unheeded circumſtances may promote or hinder the artificial production of cold by par- 
ticular agents, but, which will ſeem more ſtrange, ſome unobſerved, and perhaps hardly 
obſervable, indiſpoſition in the patient, may promote or hinder the effects of the grand 
and catholick efficients of cold, whatever' thoſe be; This ſuſpicion I repreſent as a 
thing, that further experience may poſſibly countenance, becauſe I have ſometimes 
found, that the degree of the operation. of cold has been mach varied by latent circum- 
ſtances, ſome bodies being more wrought upon, and others leſs, than was, upon very 
probable grounds, expected. And particularly I remember, that though oil of vi- 
triol be one of the firieſt liquors, that is yet known, and does perform ſome of the 
operations of fire, itſelf, (as we ſhall elſewhere have occaſion to ſhew) and will thaw 
ice ſooner than ſpirit of wine, or any other liquor, as I have tried; yet having put 
about a pound or more, by our eſtimate, of choice rectified oil of vitriol, into a 
ſtrong glaſs vial proportionable to it, we found, that, except a little, that was fluid at { 20 
the top, it was all congealed or coagulated into a mals like ice, though the glaſs ftood | 15 
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in a laboratory, where a fire was conſtantly kept not far from it, and where oil of vi- 
triol very ſeldom, or never, has before, or ſince, been obſerved to congeal or coagulate 
ſo much as in part. And the oddneſs of our phænomenon was encreaſed by this cir- 
cumſtance, that the maſs.continued ſolid a good while after the weather was grown too 
mild to have ſuch operations upon liquors far leſs indiſpoſed to loſe their fludity by cold, "oh 
than even common oil of vitriol is. On the other ſide I remember, that about two 1 
years ago, I expoſed ſome oil of ſweet almonds hermetically ſealed up in a glaſs bubble, _ 
to obſerve what condenſation an intenſe cold could make of it, (for though cold ex- | | "14M 
pands water, it condenſes common oil;) but the next day I found, to my wonder, 
that not only the oil remained unfrozen by the ſharp froſt it had been expoſed to, but 
that it had not its tranſparency troubled, though it is known, that oil will be brought to 
concrete, and turn opacous by a far leſs degree of cold than is requiſite to freeze water 
notwithſtanding which, this liquor, which was lodged in a glaſs, fo thin, that it was 
blown at the flame of a lamp, continued fluid and diaphanous in very froſty weather, 
ſo long till I loſt the expectation of ſeeing it congealed or concreted. And this brings 
into my mind, that though camphire be, as I formerly noted, reckoned by many po- 
tentially cold, yet we kept ſome oil of it, of our making, wherein the whole body of 
the camphire remained, being only by ſome "nitrous ſpirits reduced to the form of an 
oil; we kept it, I ſay, in ſuch intenſe degrees of cold, that would have eaſily frozen 
water, without finding it to loſe its tranſparency, or its fluidity, Fe : 
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ed into it, one of the 
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AnD. here I ſhall put an end to the firſt ſection, (containing our notes about cold) the 
deſign of which may be not a little promoted by comparing with them the beginning 
of the enſuing ſection. For, if it be true, that (as we there ſhew) the nature of heat 


conſiſts either only or chiefly in the local motion of the ſmall parts of a body me- 


chanically modified by certain conditions, of which the principal is the vebemency. of 
the various agitations of thoſe inſenſible parts; and if it be alſo true, as enperience 

witneſſes it to be, that, when the minute parts of a body are in, or arrive: at ſuch a 
ſtate, that they are more ſlowly or faintly agitated than thoſe of our fingers, or other 
organs of feeling, we judge them cold: theſe two things, laid together, ſeem plainly 


enough to argue, that a privation or negation of that local motion, that is requiſite to 


conſtitute heat, may ſuffice for the denominating a body cold, as coldneſs is a quality of 


the object, (which, as it is perceived by the mind, is alſo an affection of the ſentient :) 


and therefore an imminution of ſuch a degree of former motion, as is neeeſſary to make 
a body hot as to ſenſe, and which is ſufficient to the production of ſenſible coldneſs, 
may be mechanically made, fince ſlowneſs, as well as ſwiftneſs, being a mode of lo- 
cal motion, is a mechanical thing. And though its effect, which is coldneſs, ſeem a 


privation or negation; yet the cauſe of it may be a poſitive agent acting mechanically, 


clogging the agile calorific particles, or deadning their motion, or perverting their 
plan.» hg ha, ſome otter intelligible way bringing them to a ſtate of coltneſe, 
as to ſenſe: I ſay, coldneſs as to ſenſe; becauſe as it is a tactile quality, in the popular 
acception of it, it is relative to our organs of feeling; as we ſee, that the fame Juke- 
warm water will appear hot and cold to the ſame man's hands, if, when both are plung- 

f he m ſhall have been newly held to the fire, and the other be be- 

numbed with froſt. And indeed the cuſtom of ſpeaking has introduced an ambiguity 
into the word cold, which often occaſions miſtakes, not eaſily, without much atten- 
tion, and ſometimes circumlocution alſo, to be avoided; ſince uſually by cold is meant 
that, which immediately affects the fenſory of him, that pronounces a body cold, 
whereas ſometimes it is taken in a more general notion for ſuch a negation or imminution 
of motion, as though it operates not perceivably on our ſenſes, does yet upon other 


bodies; and ſometimes alſo it is taken (which is perhaps the more philoſephical ſenſe) 


for a perception, made in and by the mind, of the alteration produced in the corporeal 


organs by the operation of that, whatever it be, on whoſe aecount a body is found to 


be cold. | | 
Bur the diſcuſſion of theſe points is here purpoſely omitted, as for other reaſons, ſo. 
principally, becauſe they may be found expreſsly handled in a fitter place. 
r 
f the MrehAxICAL OriGin, or PRODUCTION of HE AT. 


. F TER having diſpatched the inſtances J had to offer of the production of cold, 


it remains, that I alſo propoſe ſome experiments of heat, which quality will ap- 
pear the more likely to be mechanically producible, if we conſider, the nature of 
it, which ſeems to conſiſt mainly, if not only, in that mechanical affection of matter 
we call local motion mechanically modified, which modification, as. far as I have ob- 
ſerved, is made up of three conditions, - 55 
Taz firſt, of theſe is, that the agitation of the parts be vehement, by which degree 
of rapidnefs the motion proper to bodies, that are hot, diſtinguiſhes them from bodies, 
that are bare ly fluid. For theſe, as ſuch, require not near ſo. briſk an agitation, as 13 


vont to be neceſſary to make bodies deſerve the name of hat. Thus we ſee, that he 
7 * particles 


— 
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particles of water, in its natural (or uſual) ſtate, move ſo calmly, that we do not feel 
it at all warm, though it could not be a liquor, unleſs they were in a reſtleſs motion; 
but when water comes to be actually hot, the motion does manifeſtly and proportionably 
appear more vehement, ſince it does not only briſkly ſtrike our organs of feeling, but 
ordinarily produces ſtore of very ſmall bubbles, and will melt butter or coagulated oil 
caſt upon it, and will afford vapours, that, by the agitation they ſuffer, will be made 
to aſcend into the air. And if the degree of heat be ſuch, as to make the water boil, 
then the agitation becomes much more manifeſt by the confuſed motions, and waves, 
and noife, and bubbles, that are excited, and by other obvious effects, and phænomena 
of the vehement and tumultous motion, which is able to throw up viſibly into the air 
great ſtore of corpuſcles, in the form of vapours or ſmoke. Thus, in a heated iron, 
the vehement agitation of the parts may be eaſily inferred, from the motion and hiſſing 
noiſe it imparts to drops of water, or ſpittle, that fall upon it. For it makes them 
hiſs and boil, and quickly forces their particles to quit the form of a liquor, and fly 
into the air in the form of ſteams. And, laſtly, fire, which is the hotteſt body we 
know, conſiſts of parts ſo vehemently agitated, that they perpetually and ſwiftly fly 
abroad in ſwarms, and diſſipate or ſhatter all the combuſtible bodies they meet with in 
their way fire making ſo fierce a diſſolution, and great a diſperſion of its own fuel, 
that we may ſee whole piles of ſolid wood (weighing perhaps many hundred pounds) 


ſo diſſipated, in very few hours, into flame and ſmoke, that, oftentimes, there will 
not be one pound of aſhes remaining. And this is the firſt condition required to hear. 


Tae ſecond is this, that the determinations be very various, ſome particles moving 


towards the right, ſome to the left hand, ſome directly upwards, ſome downwards, 


and ſome obliquely, &c. This variety of determinations appears to be in hot bodies, 
both by fome of the inſtances newly mentioned, and eſpecially that of flame, which 
is a body; and by the diffuſion, that metals acquire, when they are melted, and by the 
operations of- heat, that are exerciſed by hot bodies upon others, in what poſture or 
ſituation ſoever the body to be heated be applied to them. As a thoroughly ignited coal 
will appear every way red, and will melt wax, and kindle brimſtone, whether the bo- 
dy be applied to the upper or to the lower, or to any other part of the burning coal. 
And congruouſly to this notion, though air and water be moved never ſo vehemently, 
as in high winds and cataracts ; yet we are not to expect, that they ſhould be manifeſtly 
hot, becauſe the vehemency belongs to the progreſſive motion, of the whole body; 
notwithſtanding which, the parts it conſiſts of may not be near ſo much quickened in 
their motions, made according to other determinations, as to become ſenſibly hot. And 
this conſideration may keep it from ſeeming ſtrange, that, in ſome caſes, where the 
whole body, though rapidly moved, tends but one way, it is not by that ſwift motion 
perceived to be made hot. e V 
Nav, though the agitation be very various, as well as vehement, there is yet a third 


condition required to make it calorific ; namely, that the agitated particles, or at leaſt 


the greateſt number of them, be ſo minute, as to be ſingly inſenſible. For though a 
heap of ſand, or duſt itſelf, were vehemently and confuſedly agitated by a whirk wind, 
the bulk of the grains or corpuſcles, would keep their agitation from being properly 
heat, though, by their numerous ſtrokes upon a man's face, and the briſk commotion 
of the ſpirits: and other ſmall particles, that may thence enſue, they may perchance 
occaſion the production of that quality. 


Ir ſome attention be employed, in conſidering the formerly propoſed notion of the 


nature of heat, it may not be difficult to diſcern, that the mechanical production of it 
may be divers ways effected. For, excepting in ſome few anomalous caſes, (wherein 


the regular courſe of things happens to be over - ruled, ) by whatever ways the inſenfible 
— bus 
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parte of a body are put into a very confuſed and vehement agitation, by.the ſame ways 
heat may be introduced into that body: agreeably to which doctrine, as there are ſe 
veral agents and operations, by which this calorific motion (if I may ſo call it) may be 


excited, ſo there may be ſeveral ways of mechanically producing heat, and many ex- 


periments may be reduced to almoſt each of them, chance itſelf having, in the labora- 


tories of chemiſts, afforded divers phænomena, referable to any one or other of thoſe 
heads, Many of the more familiar inſtances, applicable to our preſent purpoſe, have 
been long ſince collected by our juſtly-famous Verulam, in his ſhort, but excellent pa - 
per de forma calidi, wherein (though I do not acquieſce in every thing I meet with there) 


he ſeerns to have been, at leaſt among the moderns, the perſon, that has firſt handled 
the doftrine of heat like an experimental philoſopher. 1 ſhall therefore decline accu- 


mulating a multitude of inſtances of the Laaer of heat, and I ſhall alſo forbear to 


| inſiſt on ſuch known things, as the incaleſcence, obſervable upon the pouring either of 


oil of vitriol upon ſalt of tartar, (in the making of tartarum 'vitriolatum) or of aqua 
fortis upon ſilver or quickſilver, (in the diſſolution of theſe metals,) but ſhall rather 
chuſe to mention ſome few inſtances not ſo notorious as the former, but not ſo unfit, 
by their variety, to exemplify ſeveral of the differing ways of exciting heat. - 


Ap yet 1 ſhall not decline the mention of the moſt obvious and familiar inſtance of : 


all, namely, the heat obſerved in quick-lime, upon the affuſion of cold water, becauſe, 
among learned men, and eſpecially Peripateticks, I find cauſes to be aſſigned, that are 


either juſtly queſtionable, or manifeſtly erroneous. For, as to what is inculcated by 


the ſchools, about the incaleſcence of a mixture of quick-lime and water, by virtue of 
a ſuppoſed Antiperiſtaſis, or invigoration of the internal heat of the lime, by its being 
invironed by cold water, I have elſewhere ſhewn, that this is but an imaginary cauſe, by 


delivering, upon experiment, (which any man may eaſily make,) that if, inſtead of 


cold water, the liquor be poured on very hot, the ebullition of the lime will not be the 
leſs, but rather the greater: and oil of turpentine, which is a lighter, and is looked 


upon as a ſubtiler liquor than water, though it be poured quite cold on quick - lime 
will not, that I have obſerved, grow ſo much as ſenſibly hot with it. „„ OG 
Ap now I have mentioned the incaleſcence of lime, which, though an obvious 
phenomenon, has exerciſed the wits of divers philoſophers and chemiſts, I will add 


two or three obſervations, in order to an enquiry, that may be ſome other time made 
into the genuine cauſes of it; which are not ſo eaſy to be found, as many learned men 


may, at firſt ſight, imagine. The acute Helmont indeed, and his followers, have in- 


geniouſly enough attempted to derive the heat under conſideration from the conflict of 
ſome alcalizate and acid ſalts, that are to be found in quick-lime, and are diſſolved, and 
ſo ſet at liberty, to fight with one another by the water that flakes the lime. But, 


though we have ſome manifeſt marks of an alcalizate ſalt in lime, yet, that it contains 


alſo an acid ſalt, has not, that I remember, been proved; and if the emerging of heat 
be a ſufficient reaſon to N a latent acid ſalt in lime, I know not, Why I may not 


ies concealed in other bodies, which the chemiſts take to be of 
the pureſt or mereſt ſort of alcalies. 


: EXPERIMENT LL. 997 

For I have purpoſely tried, that by putting a pretty quantity of. dry falt of tartar 
in the palm of my hand, and wetting it well in cold water, there has been a very ſenſi- 
ble heat produced in the mixture; and when I have made the trial with a more conſi- 


derable quantity of ſalt and water in a vial, the heat proved troubleſomely intenſe, and 
continued to be at leaſt ſenſible a good while after. 1 5 
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Tuts experiment ſeems to favour the opinion, that the heat produced in lime, whilſt 

it is quenching, proceeds from the empyreuma, as the chemiſts call it, or impreſſion 
left by the violent fire, that was employed to reduce the ſtone to lime. But if by 


empyreuma be meant a bare impreſſion made by the fire, it will be more requiſite tan 


eaſy, to declare intelligibly, in what that impreſſion conſiſts, and how it operates to 
produce ſuch conſiderable effects. And if the effect be aſcribed to ſwarms of atoms of 
fire, that remain adherent to the ſubſtance of the lime, and are ſet at liberty to fly away 
by the liquor, which ſeems to be argued by the ſlaking of lime without water, if it be 
for ſome time left in the air, whereby the atoms of fire get opportunity to fly away by 
little and little: if this, I ſay, be alledged, I will not deny, but there may be a ſenſe, 
which I cannot explicate in few words, wherein the co-operation of a ſubſtantial efflu- 
vium, (for ſo I call ir.) of the fire, may be admitted in giving an account of our phæ- 
nomenon. But the cauſe formerly aſſigned, as it is crudely p-opoſed, leaves in my 
mind ſome ſcruples. For it is not ſo eaſy to apprehend, that ſuch light and minute 
bodies, as thoſe of fire, are ſuppoſed, ſhould be fo long detained, as by this hypothe- 
ſis they muſt be allowed to be, in quick-lime, kept in well-ſtopped veſſels, from get- 
ting out of ſo lax and porous a body as lime, eſpecially ſince we ſee not great incaleſ- 
cence or ebullition enſue upon the pouring of water upon minium, or crocus Martis per 
fe, though they have been calcined by violent and laſting fires, whoſe efluviums or 
emanations appear to adhere to them by the inc reaſe of weight, that lead, if not alſo- 
Mars, does manifeſtly receive from the operation of the fire. To which I ſhall add, 
that, whereas one would think, that the igneous atoms ſhould either fly away, or be 


extinguiſhed by the ſupervening of water, I know, and elſewhere give account, 


of an prnh 


EXPERIMENT g. : 


| In which two liquors, whereof one was furniſhed me by nature, did by being ſeveral! 
times ſeparated and reconjoined without additament, at each congreſs produce a ſenſi- 


* 


ble heat. 


VV rm PF 
Axp an inſtance of this kind, though not ſo odd, I purpoſely ſought and found in 
ſalt of tartar, from which, after it had been once heated by the affuſion of water, we 


abſtracted or evaporated the liquor, without violence of fire, till the ſalt was again dry; 


and then putting on water a ſecond time, the ſame ſalt grew hot again in the vial, and, 
if I miſremember not, it produced this incaleſcence the third time, if not the fourth; 
and might probably have done it oitner, if I had had occaſion to proſecute the experi- 
ment. Which ſeems at leaſt to argue, that the great violence of fire is not neceſſary to 


unpreſs what paſſes for an empyreum upon all calcined bodies, that will heat with: 
water. 185 | 


AND on this occaſion 1 ſhall venture to add; that I have ſometimes doubted; whe- 


ther the incaleſcence may not much depend upon the particular diſpoſition of the cal- 
cined body, which being deprived of its former moiſture, and: made more porous by 
the fire, doth by the help of thoſe igneous effluviums, for the moſt part of a ſaline 
nature, that are diſperſed through it, and adhere to it; acquire ſuch a texture, that the 
water impelled by: its own weight, and the preſſure of the atmoſphere, is able to get 
into a multitude: of its pores at once, and fuddenly diffolve the igneous and alcalizate 
falt it every where meets with there, and briſkly disjoin the earthy and ſolid particles, 
that were blended-with them; which being exceeding numerous, though each of them 

ps be very minute, and moves but a very little way, yet their — 3-98 
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of phlegmatick ſtrengthleſs liquor; by which one would have thought, that 


Of the Mzcnanieal Orr 
confuled agitation of the whole a ate of them, and of the particles of the water 
and ſalt vehement enough to produce a ſenſible heat; eſpecially if we admit, that there 


is ſuch a change made in the pores, as occaſions a great increaſe of this agitation, by 


the ingreſs and action of ſome ſubtile ethereal matter, from which alone 'Monfteur Des 
Cartes ingeniouſly attempts to derive the incaleſcence of lime and water, as well as 
that of metals diſſolved in corroſive liquors; though as to the phenomena we have 
been conſidering, there ſcems at leaſt to concur a peculiar diſpoſition of body, wherein 
heat is to be produced to do one or both of theſe two things, namely, to' retain good 
ſtore of the igneous efluvia, and to be, by their adheſton or ſome other operation of 
the fire, reduced to ſuch a texture of its component particles, as to be fit to have them 
ealily penetrated, and briſkly, as well as copiouſly, diſſipated, by invading water. And 
this conjecture (for I propoſe it as no other) ſeems favoured by divers phænomena, ſome 


whereof 1 ſhall now annex. For here it may be obſerved, that both the diſſolved ſalt 


of tartar lately mentioned, and the artificial liquor, that grows hot with the natural, 


re- acquires that diſpoſition to incaleſcence upon a bare conſtipation, or cloſer texture of 
the parts from the ſuperfluous moiſture they were drowned in before; the heat, that 


brought them to this texture, having been fo gentle, that it is no way likely, that the 


1 igneous exhalations could themſelves produce ſuch a heat, or at leaſt, that they ſhould 


adhere in ſuch numbers, as muſt be requiſite to ſuch an effect, unleſs the texture of 
{alt of tartar, or other body, did peculiarly diſpoſe it to detain them; ſince 
EXPERIMENT Iv. 


- * 


havs found by trial, that ſal armoniac diſſolved in water, though boiled up with a 


the 


briſker fire to a dry ſalt, would, upon its being again diſſolved in water, not produce 


any heat, but a very conſiderable degree of cold. I ſnall add, that though one would 


expect a great cognation between the particles of fire adhering to quick - lime, and thoſe 
of high rectiſied ſpirit of wine, which is of ſo igneous a nature, as to be totally in- 


flammable; yet I have not found, that the affuſion of alkaol of wine upon quick · lime 


. would produce any ſenſible incaleſcence, or any viſible diffolution or diſſipation-of the 
lime, as common water would have done, though it ſeemed to be greedily enough 


ſoaked in by the lumps of lime. And I further tried, that, if on this lime ſo drenched 
1 poured cold water, there enſued no manifeſt heat, nor did I ſo much as find the 
lump ſwelled, and thereby broken, till ſome hours after; which ſeems to argue, that 
the texture of the lime was ſuch, as to admit the particles of the ſpirit of wine into 


ſome of its pores, which were either larger or more congruous, without admitting it 


into the moſt numerous ones, whereinto the liquor muſt be received, to be able ſud- 
denly to diſſipate the corpuſcles of lime into their minuter particles, into which (cor- 
puſcles) it ſeems, that the change, that the aqueous particles received by affociating with 

pirituous ones, made them far leſs fit to penetrate and move briſkly there, than if 


they had entered alone. 


I made alſo an experiment, that ſeems to favour our conjefture, by ſhewing, how 
much the diſpoſition of lime to incaleſcence may depend upon an/idoneous texture, and 
the experiment, as I find it, regiſtered in one of my memorials, is this. 


EXPERIMENT V. - 
[Uron quick-lime we put in a retort as much moderately ſtrong ſpirit of wine, as 
would drench it, and ſwim a pretty way above it; and then diſtilling with a gentle fre, 
we drew off ſome ſpirit of wine much ſtronger than that, which had been put on, and 
then the phlegm following it, the fire was encreaſed, which brought over a good deal 
the quick 
me 


* 
= 


7 HEAT and Corp. 
ume had been ſlacked; but when the remaining matter had been taken out of the retort, 
and ſuffered to cool, it appeared to have a fiery diſpoſition, that it had not before. 
For, if any lump of it, as big as a nutmeg, or an almond, was caſt into the water, 
it would hiſs as if a coal of fire had been plunged into the liquor, which was ſoon 
thereby ſenſibly heated. Nay, having kept divers lumps of this prepared calx well 
covered from the air for divers weeks, to try, whether it would retain this property, I 
found, as I expected, that the calx operated after the ſame manner, if not more power- 
fully. For ſometimes, eſpecially when it was reduced to ſmall pieces, it would upon 
its e into the water make ſuch a briſk noiſe, as might almoſt paſs for a kind of 
exploſion. „ 5 : | | 
Taz phenomena ſeem to argue, that the diſpoſition, that lime has to grow hot 
with water, depends much on ſome peculiar texture, ſince the aqueous parts, that one 
would think capable of quenching all, or moſt of the atoms of fire, that are ſuppoſed 
to adhere to quick-lime, did not near ſo much weaken the diſpoſition of it to incaleſ- 
cence, as the acceſſion of the ſpirituous corpuſcles and their contexture, with thoſe of 


the lime, encreaſed that igneous diſpoſition. And that there might intervene ſuch an 


aſſociation, ſeems to -me the more probable, not only becauſe much of the diſtilled 
liquor was as phlegmatick, as if it had been robbed of its more active parts, but be- 
cauſe I have ſometimes had ſpirit of wine come over with quick- lime not in unob- 
ſerved ſteams, but white fumes, To which I ſhall add, that beſides, that the taſte, 
and perhaps odour of the ſpirit of wine, is often manifeſtly changed by a well-made 
diſtillation from quick- lime; I have ſometimes found that liquor to give the lime a kind 
of alcalizate penetrancy, not to ſay fierineſs of taſte, that was very briſk and remark- 


able. But I will not undertake, that every experimenter, nor I myſelf, ſhall always 


make trials of this kind with the ſame fucceſs, that I had in thoſe above recited, in 
regard, that I have found quick-limes to differ much, not only according to the degree 
of their calcination, and to their recentneſs, but alſo, and that eſpecially, according to 
the differing natures of the ſtones and other bodies calcined. Which obſervation en- 
gages me the more ta propoſe what hath been hitherto delivered about quick-lime, as 
only narratives and a conjecture; which I now perceive has detained us fo long, that I 


am obliged to haſten to the remaining experiments, and to be the more ſuccinct in de- 
livering them, 33 


EXPERIMENT VI. 


Axp it will be convenient to begin with an inſtance or two of the production of 
heat, wherein there appears not to intervene any thing in the part of the agent or pa- 
tient, but local motion, and the natural effects of it. And as to this ſort of experi- 
ments, a little attention and reflection may make ſome familiar phænomenon appoſite 
to our preſent purpoſe. When, for example, a ſmith does haſtily hammer a nail, or 
ſuch like piece of iron, the hammered metal will grow excecding hot, and yet there 
appears not any thing to make it ſo, ſave the forcible motion of the hammer, which 
impreſſes a vehement, and variouſly determined agitation of the {mall parts of the iron; 
which being a cold body before, by that ſuperinduced commotion of its ſmall parts, 
becomes in divers ſenſes hot; firſt, in a more lax acceptation of the word in reference 
to ſome other bodies, in reſpect of whom it was cold before, and then ſenſib'y hot; 
becauſe this newly gained agitation, ſurpaſſes that of the parts of our fingers. And in 
this inſtance, it is not to be overlooked, that oftentimes neither the hammer, by which, 
nor the anvil, on which a cold piece of iron is forged, (for all iron does not require 
Precedent ignition to make it obey the haromer) continue cold, after the operation is 
ended; which ſhews, that the heat acquired by the forged piece of iron was not com- 
Vor. IV. © municat.d 
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Of the Mzcnanicarn Onncin 
municated by the hammer or anvil as heat, but produced in it by motion, which was 


great enough to put ſo ſmall a body, as the piece of iron into a ſtrong and confuſee 


motion of its parts, without being able to have the like operation upon fo much greater 
maſſes of metal, as the hammer and the anvil; though, if the percuſſions were often 
and nimbly renewed, and the hammer were but ſmall, this alfo might be heated, 


(though not ſo ſoon, nor ſo much, as the iron;) by which one may alſo take notice, 
that it is not neceſſary, a body ſhould be itſelf hot, to be calorifick. And now | ſpeak 


of ſtriking an iron with a hammer, I am put in mind of an obſervation, that ſeems to 
contradict, but does indeed confirm our theory: namely, that if a ſomewhat large nail 
be driven by a hammer into a plank, or piece of wood, it will receive divers ſtrokes on 


the head before it grow hot; but when it is driven to the head, fo that it can go no 


further, a few ſtrokes will ſuffice to give it a conſiderable heat; for whilſt, at every 
blow of the hammer, the nail enters further and further into the wood, the motion, 
that is produced, is chiefly progreſſive, and is of the whole nail tending one way; 
whereas, when that motion is ſtopped, then the impulſe given by the ſtroke, being 
unable either to drive the nail further on, or deſtroy its intireneſs, muſt be ſpent in 
making a various vehement and inteſtine commotion of the parts among themſelves, 


and in ſuch an one we formerly obſerved the nature of heat to conſiſt. 


_ EXPERIMENT VI. 
In the foregoing experiment, the briſk agitation of the parts of a heated iron was 


made ſenſible to the touch. I ſhall now add one of the attempts, that I remember 1 


made, to render it diſcoverable to the eye itſelf. In order to this, and that I might alſo 
ſhew, that not only a ſenſible, but an intenſe degree of heat, may be produced in a 


piece of cold iron by local motion, I caufed a bar of that metal to be nimbly ham- 
.mered by two or three luſty men, accuſtomed to manage that inftrument; and theſe 
ſtriking with as much force, and as little intermiſfion, as they could, upon the iron, 


ſoon brought it to that degree of heat, that not only it was a great deal too hot to be 
ſafely touched, but probably would, according to my deſign, have kindled gun-powder, 


if that, which I was fain to make uſe of, had been of the beſt fort: for, to the 


wonder of the by- ſtanders, the iron kindled the ſulphur of many of the grains of the 
corns of powder, and made them turn blue, though I do not well remember, that it 


made any of them go off. 5 | 


5 EXPERIMENT vll. . 
Bxsipzs the effects of manifeſt and violent percuſſions, ſuch as thoſe we have been 


taking notice of to be made with a hammer, there are among phænomena obvious 
enough, ſome, that ſhew the producibleneſs of heat, even in cold iron, by cauſing an 
inteſtine commotion of its parts: for we find, that, if a piece of iron, of a convenient 
| ſhape and bulk, be nimbly filed with a large rough file, a conſiderable degree of heat 


will be quickly excited in thoſe parts of the iron where the file paſſes to and fro, the 
many prominent parts of the inſtrument giving a multitude of ſtrokes or puſhes to the 
parts of the iron, that happen to ſtand in their way, and thereby making them put the 
neighbouring parts into a briſk and confuſed motion, and fo into a ſtate of heat. Nor 


can it be well objected, that, upon this account, the file itſelf ought to grow as hot as 
the iron, which yet it will not do; ſince, to omit other anſwers, the whole body of the 
file being moved to and fro, the ſame parts, that touch the iron this moment, paſs off 


the next; and, beſides, have leiſure to cool themſelves, by communicating their newly 
received agitation to the air, before they are brought to grate again upon the iron, 
which, being ſuppoſed to be held immoveable, receives almoſt perpetual ſhakes in the 
ſame place. N e We 


* 
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Wes find allo, that attrition, if it be any thing vehement, is wont to produce heat 
in the ſolideſt bodies; as when the blade of a knife, being nimbly whetted, grows 
preſgatly hot. And if, having taken a braſs nail, and driven it as far as you can to 
the end of the ſtick, to keep it faſt, and gain a handle, you then ſtrongly rub the head 
to and fro againſt the floor, or a plank of wood, you may quickly find it to have ac- 
quired a heat intenſe enough to offend, if not burn one's fingers. And I remember, 
that going once, in exceeding hot weather, in a coach, which, for certain reaſons, we 
cauſed to be driven very faſt; the attrition of the nave of the wheel, againſt the axel- 
tree, was ſo vehement, as obliged us to light out of the coach, to ſeek for water to 
cool the overchafed parts, and ſtop the growing miſchief the exceſſive heat had begun 

Taz vulgar experiment, of ſtriking fire with a flint and ſteel, ſufficiently declares, 
what a heat, in a trice, may be produced in cold bodies by percuſſion, or colliſion; the 
latter of which ſeems but mutual percuſſion. 1 

Bur inſtances of the ſame ſort, with the reſt mentioned in the VI. experiment, be- 
ing obvious enough, I ſhall forbear to multiply and inſiſt on them. ZE 


EXPERIMENT IX. 
Fon the fake of thoſe, that think the attrition of contiguous air is neceſſary to the 
production of manifeſt heat, 1 thought, among other things, of the following experi- 
ment, and made trial of it. . TER „„ 5 
Wx took ſome hard black pitch, and having, in a baſon, porringer, or ſome ſuch 
veſſel, placed it a convenient diſtance under water, we caſt on it, with a good burning- 
glaſs, the ſun- beams, in ſuch a manner, that, notwithſtanding the refraction, that 
they ſuffered in the paſſage through the interpoſed water, the focus fell upon the pitch ; 
wherein it would produce ſometimes bubbles, ſometimes ſmoke, and quickly commu- 
nicated a degree of heat capable to make pitch melt, if not alſo to boil. 7 


EXPERIMENT X. 
Tnovon the firſt and ſecond experiments of Section I. ſhew, that a conſiderable 
degree of cold is produced by the diſſolution of ſal armoniac in common water; yet, 
by an additament, though but ſingle, the texture of it may be ſo Altered, that, inſtead 

of cold, a notable degree of heat will be produced, if it be diſſolved in that liquor. 

For the manifeſtation of which, we deviſed the following experiment. Rs 
Wr took quick-lime, and ſlaked it in common cold water, that all the igneous, or 
other particles, to which its power of heating that liquor is aſcribed, might be extract- 
ed and imbibed, and ſo the calx freed from them; then, on the remaining powder, 
freſh water was often poured, that all adhering reliques of ſalt might be waſhed off. 
After this, the thus dulcified calx, being again well dried, was mingled with an equal 

weight of powdered. ſal armoniac, and having, with a ſtrong fire, melted the maſs, 
the mixture was poured out; and, being afterwards beaten to powder, having given it 

4 competent time to grow cold, we put two or three ounces of it into a wide-mouthed 
glaſs; and pouring water upon it, within about a minute of an hour, the mixture 

_ grew warm, and quickly attained ſo intenſe a heat, that I could not hold the glaſs in 
my hand. And though this heat did not long laſt at the ſame height, it continued to 
be very ſenſible for a conſiderable time after. 


EXPERIMENT XL 


3 18 confirm this experiment, by a notable variation, we took finely powdered ſal 
armoniac, and filings or ſcales of ſteel, and when they were very diligently * 
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likely to increaſe, not check the coldneſs wont to be produced in water by that ſalt; 
degree of heat. And I remember, that, having ſublimed the forementioned ſalt in 


two it was) divers months, (if L miſtake not, eight or nine, ) we at length took. it out 


ceived in having erpected. that all that while the diſpoſition to give cold water a noble 


emerging phænomena would be found to confirm what has been faid of the intereſt of 
texture, (and ſome few other mechanical affections) in the production of heat and 


of antimony, and an equal weight of ſal armoniac being diligently powdered and 
mixed, were, by degrees of fire, ſublimed in a glaſs veſſel, by which operation we 


freſh, of the ſame temper, we put to it a very yellow ſublimate, that aſcended higher 


Of the Mycuanrcab Onictn 
(for that circumſtance ought to be obſerved,), we cauſed them to be gradually ſub- 
limed in a glaſs veſſel, giving;a ſmart fire towards. the latter end. By this-oneration, 
ſo. little of the mixture aſcended, that, as we deſired, far the greateſt part of the ſal 
armoniac ſtaid at the bottom with the metal; then, taking, out the-caput. mortuum, I 
gave it time thoroughly to cool, but in a, glaſs well ſtopped, that it. might not imbibe 
the moiſture of the air, (as it is very apt to do.) And laſtly, though the filings of 
ſteel, as well as the ſal armoniac, were bodies actually cold, and ſo might be thought 
yet, putting the mixture into common water, there enſued, as we expected, an intenſe 
diſtinct veſſels, with the filings of ſteel, and with filings of copper, and, for curioſity- 
fake, kept one of the caput mortuums (for I cannot certainly. call to migd-which-of the 


of the veſſel, wherein it had been kept carefully ſtopped; and, upon trial, were not de- 
degree of heat, was preſerved in it. 


EXPERIMENT XI 


Ir experiments were made after the above recited manner with ſal armoniae and 
other mineral bodies than iron and copper, it is not improbable, that ſome of the 


cold. Which conjecture is ſomewhat favoured by the following trial. Three ounces 


obtained three differing ſubſtances, which we cauſed to be ſeparately powdered, when 
they were taken out of the ſubliming glaſs, leſt the air or time ſhould make any 
change in them; and having before put the ball of a good ſealed weather-glaſs for a 
while into water, that the fpirit of wine might be brought to the temper of the ex- 
ternal liquor, we put on a convenient quantity. of the powdered Caput mortuum, 
which amounted to two ounces, and ſeemed to be little other than antimony, which 
accordingly did ſcarce ſenſibly raiſe the ſpirit of wine in the thermoſcope, though that 
were a tender one. Then laying aſide that water, and putting the inſtrument into 


than the other parts, and ſeemed to conſiſt of the more ſulphureous flowers of the an- 
timony, with a mixture of the more volatile parts of the ſal armoniac. And this ſub- 
ſtance made the tincted ſpirit in the thermoſcope deſcend very: ſlowly about a quarter of 
an inch; but when the inſtrument was put into freſh water of the ſame temper, and 


we had put in ſome of the powder of the lower ſort of ſublimate, which was dark co- 


loured, though both the antimony and ſal armoniac, it conſiſted of, had been long ex- 
poſed to the action of a ſubliming heat; yet the water was thereby ſpeedily and nota- 
bly cooled, inſomuch, that the ſpirit of wine in the weather · glaſs haſtily deſcended, and 


_ continued to fink, till, by our gueſs, it had fallen not much ſhort of three inches. 


Of theſe phenomena the ætiology, as ſome moderns call the theory, which propoſes 

the cauſes of things, is more eaſy to be found by a little conſideration, than to be 
made out in few words. | v7 

We made alſo an experiment like that above recited, by ſubliming three ounces a 

piece of minium and ſal armoniac z in which trial we found, that though, in the Caput 

mortuum, the ſalt had notably wrought upon the calx of lead, and was in part aſſo- 

ciated with it, as appeared by the whiteneſs of the ſaid Caput mortuum, by its ane 
| | | | P 
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taſte, and by the weight (which exceeded, four drachms, that of all the minium;) yet 

a convenient quantity of this powered mixture, being put into water, wherein the for- 

mer weather - glaſs had been kept a while, the tincted ſpirit of wine was not manifeſtly. 

either raiſed or depreſſed, And when, in another glaſs, we proſecuted the trial wich the 

fal armoniac, that had been ſublimed from the minium, it did indeed make the ſpirit of 


vine deſcend, but ſcarce a quarter ſo much as it had been made to fall by the lately men- 
tioned ſublimate of fal armoniac and antimony. 


EXPERIMENT XIII. 

Ir is known, that many learned men, beſides ſeveral chemical writers, aſcribe the 
incaleſcences, that are met with in the diſſolution of metals, to a conflict ariſing from a 
certain antipathy or hoſtility, which they ſuppoſe between the acid ſalt of the one, and 
alcalizate ſalt, whether fixed or volatile, of the other. But ſince this doctrine ſuppoſes 

a hatred between inanimate bodies, in which it is hard to conceive, how there can be 
any true paſſions, and does not intelligibly declare, by what means their ſuppoſed hoſti- 
lity produces heat; it is not likely, that, for theſe and ſome other reaſons, inquiſitive 
naturaliſts will eaſily acquieſce in it. And on the other fide it may be conſidered, whe- 
ther it be not more probable, that heats; ſuddenly produced in mixtures, proceed either 
from a very quick and coptous diffuſion of the parts of one body through thoſe of ano- 
ther, whereby both are confuſedly tumbled-and put into a calorific motion; or from 
this, that the parts of the diſſolyed body come to be every way, in great numbers, 
violently ſcattered 3 or from the fierce and confuſed ſhocks or juſtlings of the corpuſ- 

cles of the conflicting bodies, or maſſes, which may be ſuppoſed to have the motions 
of their parts differingly modified according to their reſpective natures : or from this, that, 
by the plentiful ingreſs of corpuſcles of the one into the almoſt commenſurate parts of 
the other, the motion of ſome etherial matrer, that was wont before ſwiftly to permeate 
the diſtinct bodies, comes to be checked and diſturbed, and forced to either brandiſh or 
whirl about the parts in a confuſed manner, till it have ſettled itſelf a free paſſage through 
the new mixture, almoſt as the light does through divers troubled liquors and vittified 
bodies, which, at length, it makes tranſparent. But, without here engaging in a ſo- 
kmn examination of the hypotheſis of alcali and acidum, and without determining 
whether any, one, or more, of the newly mentioned mechanical cauſes, or whether 
ſome other, that I have not yet named, is to be entitled to the effect; it will not be 
impertinent to propoſe divers inſtances of the production of heat by the operation of 
one agent, oil of vitriol, that it may be conſidered whether it be likely, that this ſingle 
agent ſhould, upon the ſcore of antipathy, or that of its being an acid menſtruum, be 
able to produce an intenſe heat in many bodies of ſo differing natures as are ſome of thoſe, 
rw we ſhall have occaſion to name. And now I proceed to the experiments them- 

ves. 6 8 

TaAEkx ſome ounces of ſtrong oil of vitriol, and ſhaking it with three or four times 
its weight of common water, though both the liquors were cold, when they were put 
together, yet their mixture will, in a trice, grow intenfcly hot, and continue conſider- 
ably ſo for a good while. la this caſe it cannot probably be pretended by the chemiſts, 
that the heat ariſes from the conflict of the acid and alcalizate ſalts abounding in the 
two liquors, ſince the common water is ſuppoſed an elementary body devoid of all falts; 
and at leaſt, being an inſipid liquor, it will ſcarce be thought to have alcali enough to 

produce, by its re- action ſo intenſe a heat. That the heat emergent upon ſuch a mix- 
ture may be very great, when the quantities of the mingled liquors are conſiderably ſo, 
may be eaſily concluded from one of my memorials, wherein I find, that no more than 

do ounces of oil of vitriol being poured (but not all at once) into four ounces only of 
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ſpirit of wine. 


Of the MacHANICALI Orrcin 
diſtilled rain-water, made and kept it manifeſtly warm for a pretty deal above an hour, 
and during no ſmall part of that time, kept it ſo hot, that it was troubleſome to be 


. — . 


k XPERIMENT XIV. | 


Tux former experiment brings into my mind one, that I mention, without teaching it 


in the hiſtory of cold, and it appeared very ſurpriſing to thoſe, that knew not the ground 


of it. For having ſometimes merrily propoſed to heat cold liquors - with ice, the un- 
dertaking ſeemed extravagant, if not impoſſible, but was eaſily performed by taking 
out of a baſon of cold water, wherein divers fragments of ice were ſwimming, one or 
two pieces, that I perceived were well drenched with the liquor, and immerſing them 
ſuddenly into a wide-mouthed glaſs, wherein ſtrong oil of vitriol had been put; for this 
menſtruum, preſently mingling with the water, that adhered to the ice, produced in it 


a briſk heat, and that ſometimes with a manifeſt ſmoke, which nimbly diſſolved the con- 


tiguous parts of ice, and thoſe the next, and ſo the whole ice being ſpeedily reduced to 
water, and the corroſive menſtruum being, by two or three ſhakes, well di 


ſperſed 
through it, and mingled with it, the whole mixture would grow, in a trice, 10 hot, 
that ſometimes the vial, that contained it, was not to be endured in one's hand. 


EXPERIMENT XV. oO 
NoTwITHSTANDING the vaſt difference betwixt common water and high rectified 


ſpirit of wine, whereof men generally take the former for the moſt contrary body to | 


fire, and whereof the chemiſts take the latter to be but a kind of liquid ſulphur, ſince 7 


it may preſently be all reduced into flame; yet, as I expected, I found, upon trial, 


that oil of vitriol, being mingled with pure ſpirit of wine, would as well grow hot, 
as with common water. Nor does this experiment always require greatquantities of the 
liquors. For when I took but one ounce of ſtrong oil of vitriol, though I put to it. 
leſs than half an ounce of choice ſpirit of wine, yet thoſe two being lightly ſhaken to- 
gether, did, in a trice, conceive ſo briſk a heat, that they almoſt filled the vial with 
fumes, and made it ſo hot, that J had, unawares, like to have burned my hand with 
it before I could lay it aſide. ns 6-1 | 
I made the like trial with the ſame corroſive menſtruum, and common aqua vitz, 
bought at a ſtrong-water-ſhop, by the mixture of which liquors heat was produced in 


the vial, that I could not well endure. | 


Tx like ſucceſs I had in an experiment, wherein oil of vitriol was mixed with com- 
mon brandy; fave that in this the heat produced ſeemed not ſo intenſe as in the former 
trial, which itſelf afforded not fo fierce a heat, as that, which was made with rectified 


3 EXPERIMENT XVI. 
Tuosz chemiſts, who conceive, that all the incaleſcences of bodies, upon their be- 
ing mixed, proceed from their antipathy or hoſtility, will not perhaps expect, that the 
parts of the ſame body, (either numerically, or in ſpecie, as the ſchools phraſe it,) 


| thould, and that without manifeſt conflict, grow very hot together. And yet havin ; | 


for trial's ſake put two ounces of colcothar ſo ſtrongly calcined, that it was burnt almoſt 
to blackneſs, into a retort, we poured upon it two ounces of ſtrong oil of Engliſh vi- 
triol, and found, chat after about a minute of an hour they began to grow ſo hot, that 
J could not endure to hold my hand to the bottom of the veſſel, to which the mixture 


gave a heat, that continued ſenſible on the outſide for between twenty and thirty mi- 
nutes. 


; — E XP E. 


+ af Hza4r and Cord, 


EXPERIMENT XVII. | | 

Trovcn I have not obſerved any liquor to equal oil of vitriol in the number of li- 
quors, with. which it will grow hot; yet I have not met with any liquor, wherewith it 
came to a greater incaleſcence, than it frequently enough did with common oil of tur- 
pentine, For when we cauſed divers ounces of each to be well ſhaken together in a 
ſtrong veſſel, faſtened, to prevent miſchief, to the end of a pole or ſtaff; the ebullition was 
great and fierce enough to be not undeſervedly admited by the ſpectators. And this 
brings into my mind a pleaſant adventure afforded hy theſe liquors, of each of which, 
having for the production of heat and other purpoſes, cauſed a good bottle full to be 
put up with other things into a box, and ſent down into the country, with a great 
charge, that care ſhould be had of the glaſſes; the waggon, in which the box was car- 


ried, happened, by a great jolt, that had almoſt overturned it, to be ſo rudely ſhaken, 


that theſe glaſſes were both broken, and the liquors, mingling in the box, made ſuch 
a noiſe and ſtink, and ſent forth ſuch quantities af ſmoke by the vents, which the fumes 
had opened to themſelves, that the paſſengers with great out-cries and much haſte threw 


* 


themſelves out of the waggon, for fear of being burnt in it. . 


Tas trials we made with oil of turpentine, when ſtrong ſpirit of nitre was ſubſtituted 


in the ſtead of oil of vitriol, belong not to this place. 


EXPERIMENT XVIII. 
Bur though petroleum, eſpecially when rectified, be, as I have elſewhere noted, a 


moſt ſubtile liquor, and the lighteſt l have yet had occaſion to try; yet to ſhew you, 
how much the incaleſcence of liquors may depend upon their texture, I ſhall add, that 


having mixed by degrees one ounce of rectified petroleum, with an equal weight of 
ſtrong oil of vitriol, the former liquor ſeemed to work upon the ſurface of this laſt na- 
med, almoſt like a menſtruum, upon a metal, in numerous and ſmall bubbles continually 
aſcending for a while into the oleum petræ, which had its colour manifeſtly altered 
and deepened by the operation of the ſpirituous parts. But by all the action and re- 
action of theſe liquors, there was produced no ſuch ſmoking and boiling, or intenſe 
heat, as if oil of turpentine had been employed inſtead of oil of vitriol ; the change, 
which was produced, as to qualities, being but a kind of tepidneſs diſcoverable by the 
touch. 8 e T7 g 

ALMOST the like ſucceſs we had in the conjunction of petroleum and ſpirit of nitre; 
a more full account whereof may be elſewhere met with. : 

In this, and the late trials, I did not care to make uſe of ſpirit of ſalt, becauſe, at 


| leaſt, if it be but ordinarily ſtrong, I found its operation on the liquors above- men- 


tioned inconſiderable, (and ſometimes perhaps ſcarce ſenſible) in compariſon of thoſe 
olf oil of vitriol, and in ſome caſes of dephlegmed ſpirit of nitre. 1 


i EXPERIMENT XIX. 


| ExpxRIENCED chemiſts will eaſily believe, that it were not difficult to multiply in- 


ſtances of heat producible by oil of vitriol upon ſolid bodies, eſpecially mineral ones. 
For it is known, that, in the uſual preparation of vitriolum martis, there is a great 
efferveſcence excited upon the affuſion of the oil of vitriol upon filings of ſteel, eſpe- 
cially, if they be well drenched in common water. And it will ſcarce be doubted, 
but that, as oil of vitriol will (at leaſt partly) diſſolve a great many, both calcined and 


teſtaceous bodies, as I have tried with lime, oyſter-ſhells, &c. fo it will, during the 


diſſolution, grow ſenſibly, if not intenſely hot with them, as I found it to do, arr 
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Of the Mz cumntical Ori 


with thoſe newly named, and others, as chalk, lapis calaminaris, &c. with the laſt of 
which, if the liquor be ſtrong, it will heat exceedingly. > 


EXPERIMENT IR: - 
Warnzrons I will rather take notice of its operation upon vegetable, [4 as bot, 


| which corroſive menſtruums have ſcarce been thought fit to diſſolve and grow hot with. 


To omit then cherries, and divers fruits abounding in watery juices, with which, per- 
haps on that very account, oil of vitriol will grow hot; I ſhall here take notice, that, 
for trial ſake, having mixed a convenient quantity of that liquor with raiſins of the ſun 


| beaten in a mortar, the raiſins grew ſo hot, that, if 1 miſ· remember not, ce glaſs 
that contained it, had almoſt burnt my hand. 


Tuns kind of heats may be alſo produced by the mixture of oil of vitriol with 


divers other vegetable ſubſtances; but, as far as I have obſerved, ſcarce fo eminently 
with any dry body, as with the crumbs of white bread, (or even of brown,) with a 


little of which we have ſometimes. produced a ſurpriſing degree of heat, with ſtrong 
or well-dephlegmed oil of vitriol, which is to be ſuppoſed to have been employed in the 
foregoing experiments, and all others mentioned to be made by the help of that men- 
ſtruum in our papers about "_—_— unleſs it be in any PONY caſe otherwiſe de- 


EXPERIMENT XXI. 
Ir is as little obſerved, that corroſive menſtruums are able to work, as ſuch, on the 
ſoft parts of dead animals, as on thoſe of vegetables; and yet I have, more than once, 


produced a notable heats by mining -oil of vitriol with minced fleth, whether roaſted | 
or raw. 


—— 


EXPERIMENT XXII. 


Tnovo common ſea - ſalt does uſually impart ſome deg cough not an intenſe one, 
of coldneſs unto common water, during the act of diffolution; yet ſome trials have in- 
formed me, that, if it were caſt into a competent quantity of oil of vitriol, there 
would, for the moſt part, enſue an incaleſcence, which yet did not appear to ſucceed fo 
regularly, as in moſt of the foregoing experiments. But, that heat ſhould be pro- 
duced uſually, though not perhaps conſtantly, by the above-named menſtruum and 
ſalt, ſeems therefore worthy of our notice, becauſe it is known to chemiſts, that com- 
mon ſalt is one main ingredient of the few, that make up common factitious ſal armo- 
niac, that is wont to be fold in the ſhops. And I have been informed, that the ex- 
cellent academians of Florence have obſerved, that oil of vitriol would not grow hot, 
but cold, by being put upon ſal armoniac: ſomething like which, I took notice of in 
rectified ſpirit of ſulphur, made per campayam; but found the effect much more con- 
ſiderable, when, according to the ingenious Florentine experiment, I made the trial 
with oil of vitriol; which liquor, having already furniſhed us with as many phæno - 
mena for our preſent purpoſe, as could be well expected from one agent, I ſhall ſcarce, 
in this paper about heat, make any farther uſe of it, but proceed to ſome other experi · 
ments, wherein it Abe not intervene. 


EXPERIMENT XXII. 734 


"_ took a good lump of common ſulphur, of a convenient ſhape, and, Serin 
rubbed or chafed it well, we found, as we expected, that, by this attrition, it grew 
ſenſibly warm; and, that there was an inteſtine agitation, which you know is local 
motion, made by this attrition, did appear not only by the newly mentioned hoſ 

whoſe” 


J Har ond Could. 
whoſe nature conſiſts in motion, and by the antecedent preſſure, which was fit to put 


the parts into a diſorderly vibration, but alſo by the ſulphureous ſteams, which it was 
ealy to ſmell, by holding the ſulphur to one's noſe as ſoon as it had been rubbed. 


Which experiment, though it may ſeem trivial in itſelf, may be worth the conſidera- 


tion of thoſe chemiſts, who would derive all the fire and heat we meet with in ſublunary 
bodies from ſulphur. For, in our caſe, a maſs of ſulphur, before its parts were put 
into a new and briſk motion, was ſenſibly cold; and as ſoon as its parts were put into 
a greater agitation than thoſe of a man's fingers, it grew ſenſibly hot; which argues, 
that it was not by its bare preſence, or any emanative action, (as the ſchools ſpeak,) 
that the ſulphur communicated any heat to my hand; and alfo, that, when it was 
briſkly moved, it did impreſs that quality, was no more than another ſolid body, 
though incombuſtible as common glais, would have done, if its parts had been like- 
wiſe put into an agitation ſurpaſſing that of my organs of feeling ; ſo that, in our ex- 


periment, ſulphur itſelf was beholden, for its actual heat, to local motion, produced 


by external agents in its parts. 


25 "WR EPERIMENT XXIV. —_ | 
We thought it not amiſs to try, whether, when ſal armoniac, that much infrigidates 
water, and quick-lime, which is known to heat it, were by the fire exquiſitely mingled, 
the mixture would impart to the liquor a moderate or an intenſe degree of either of 
| thoſe qualities. In proſecution of which enquiry, we took equal parts of ſal armoniac 
and quick-lime, which we fluxed together, and putting an ounce, by gueſs, of the 
powdered mixture into a vial, with a convenient quantity of cold water, we found, 


that the colliquated maſs did, in about a minute, ftrike fo great a heat through the 


glaſs upon my hand, that I was glad to remove it haſtily, for fear of being ſcorched. 


EXPERIMENT XXV. 


Wr have given ſeveral, and might have given many more, inſtances of the incaleſ- 
cence of mixtures, wherein both the ingredients were liquors, or, at leaſt, one of them 


was a fluid body. But ſometimes heat may alſo be produced by the mixture of two 


powders; ſince it has been obſerved, in the preparation of the butter or oil of antimony, 
that, if a ſufficient quantity of beaten ſublimate be very well mingled with powdered 
antimony, the mixture, after it has, for a competent time (which varies much accord- 
ing to circumſtances, as the weather, veſſel, place, &c. wherein the experiment is 

made,) ſtood in the air, would ſometimes grow manifeſtly hot, and now and then ſo 
intenſely ſo, as to ſend forth copious and fetid fumes, almoſt as if it would take fire. 
There is another experiment, made by the help of antimony, and a pulverized body, 
wherein the mixture, after it had been for divers hours expoſed to the air, viſibly af- 
forded us mineral fumes. And to theſe I could add more conſiderable, and perhaps 


{carce credible inſtances of bodies growing hot without liquors, if philanthropy did not 


forbid me. Bur, to return to our butter of antimony, it ſeems not unfit to be en- 
quired, whether there do not unobſervedly intervene an aqueous moiſture, which (capa- 
ble of relaxing the ſalts, and ſetting them a-work,) 1 therefore ſuſpected might be at- 
tracted (as men commonly ſpeak) from the air, ſince the mixture of the antimomy and 
the ſublimate is preſcribed to be placed in cellars; and in ſuch we find, that ſublimate, 
or at leaſt the ſaline part of it, is reſolved per delizuium, (as they call it,) which is no- 
thing but a ſolution made by the watery ſteams wandering in the air, 
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not know, and ſomewhat ſince I remember not, that J had occaſion to try it in 


ſulphur, and filings of ſteel or iron. For when, in ſummer- time, I cauſed to be mingled 


tity whereof they were very well ſtirred up and down, and carefully mingled, the mix- 


tion of menſtruums 5 other bodies, there intervenes ſome liquor, properly ſo called, 


But, though I was long inclinable to their opinion, yet I cannot now be of it, ſeveral 


vith it in leſs than two or three minutes of an hour. 


of oil of vitriol, reduced it to a powder, which, on the account of the adhering ſalts 


Of the MieRANICAL ORA Toi 
„EXPERIMENT NXVL 


I have formerly delivered ſome inſtances of the incaleſcence 
bodies, that are readily diſſolved in it, as falt of tartar and quick-lime. But one 


produced by water in 


would not lightly expect, that mere water ſhould produce an incaleſcence in ſolid bodies, 
that are generally granted to be inſoluble in it; and are not wont to be, at leaſt with. 
out length of time; viſibly wrought on by it; and yet trial has affured me, that a 


notable incaleſcence may be produced by common water in flower or fine powder of 


a good quantity, (as half a pound, or rather a pound, of each of the ingredients,) 
and cauſed them to be thoroughly drenched with common water, in a convenient quan- 


ture would, in a ſhort time, perhaps leſs than an hour, grow ſo hot, the veſſel, 
that contained it, could not be ſuffered in one's hand; and the heat was manifeſted to 
other ſenſes than the touch, by the ſtrong ſulphureous ſtink, that invaded the noſe, and 
the thick ſmoke, that aſcended out of the mixture, eſpecially, when it was ftirred with 
a ſtick or ſpattle. Whether the fucceſs will be the ſame at all times of the year, I do 


other ſeaſons, than in ſummer, or in autumn, 


_____EXPERIMENT xxvn. | 
In the inſtances, that chemiſtry is wont to afford us of the heat produced by the ac 


that wets the hands of thoſe, that touch it; and there are divers of the more judicious 
chemiſts, that join with the generality of the naturaliſts in denying, that quickſilver, 
which is indeed a fluid body, but not a moiſt and wetting one, in reference to us, will 
args heat by its immediate action on any other body, and particularly on Gold. 
trials having aſſured me, that a mercury, whether afforded by metals and minerals, or 
impregnated by them, may, by its preparation, be enabled to inſinuate itſelf nimbly 
into the body of gold, whether calcined or erude, and become manifeſtly incaleſcent 


EXPERIMENT XWVXVIII. 

Simex we know, that ſome natural ſalts, and eſpecially ſalt-petre, can produce a 
coldneſs in the water they are diſſolved in, I thought it might not be impertinent to our 
enquiry into heat and cold, and might perhaps alſo eontribute ſomewhat to the diſco- 
very of the ſtructure of metals, and the ſalts, that corrode tliem, if ſolutions were 
made of ſome ſaliformed bodies, as chemiſts call them, that are made up of metal- 
line and ſaline parts, and do ſo abound with the latter, that the whole concretions are, 
on their account, diſſoluble in common water. | „ 5 

Or RR experiments of this ſort belonging leſs to this place than to another, I ſhall here 

only, for example- ſake, take notice of one, that we made upon quickſilver, which is 
eſteemed the coldeſt of metals. For having, by diſtilling from it four times its weight 


of the menſtruum, that it-detained, was white and gliſtering; we put this powder into 
a wide - mouthed glaſs of; water, wherein a ſealed weather glaſs had been left, before it 
began manifeſtly to heat the water, as appeared by the quick and conſiderable aſcent of 
the. tincted ſpirit of wine, that continued. to riſe, upon putting in more of the 2 

aj e 2 — — N : 1c: 


of: Hz ar and Cop. 
' which warm event is the more remarkable, becauſe of the obſervation of Helmont, . 


that the ſalt, adhering to the mercury, corroded in good quantity by oil of vitriol, if 
it be waſhed off, and coagulated, becomes a kind alom. | | 


Tux event of the former trial deſerves the more notice, becauſe, having, after the 
ſame manner, and with the ſame weather-glaſs made an experiment of common water, 
and the powder of vitriolum martis, made with oil of vitriol and the filings of ſteel, 
the tincted ſpirit of wine was not at all impelled up as before, but rather, after a while, 
began to ſubſide, and fell though very ſlowly, about a quarter of an inch. The like 
experiment being tried with powdered ſublimate in common water, the liquor in the 
thermoſcope was ſcarce at all ſenſibly either raiſed or depreſſed, which argued the al- 

teration, as to heat or cold, to have been either none, or very inconſiderable. 
Hav given warning at the beginning of this ſection, that in it I aimed rather at 
offering various, than numerous experiments about the production of heat, I think, 
what has been already delivered may allow me to take leave of this ſubject, without 
mentioning divers inſtances, that I could eaſily add, but think it fitter at preſent to 
omit. For thoſe afforded me by trials about antiperiſtaſis belong to a paper on that 

ſubject. Thoſe, that might be offered about potential heat in human bodies, would, 
perchance, be thought but unneceſſary, after what has been ſaid of potential coldneſs; 
from which an attentive conſiderer may eaſily gather what, according to our doctrine, is 
to be ſaid of the contrary quality. And divers phenomena, which would have been 
of the moſt conſiderable, I could have mentioned of the production of heat, ſince in 
them that quality is the moſt exalted, I reſerve for the title of combuſtibleneſs and in- 
combuſtibility, having already ſuffered this collection (or rather chaos) of particulars 
about the production of heat, to ſwell to too great a bulk. 


— — 
. — — 


ABOUT THE 
MZCRANICAL PRODUCTION of TASTES, 


\O make out the mechanical origin, or production of ſapors, as far as is ne- 
ceſſary for my preſent purpoſe, it will be expedient to premiſe in general, that, 
according to our notion of taſtes, they may depend upon the bigneſs, figure, 

and motion of the ſaporifick corpuſcles, conſidered ſeparately, and as the affections of 
lingle, and very minute particles of matter; or elſe in a ſtate of conjunction. as two 
or more of theſe affections, and the particles they belong to, may be combined or aſ- 
| fociated, either among themſelves, or with other particles, that were not ſaporous be- 
fore. And as theſe coalitions, and other affociations come to be diverſified; fo the 
taſtes, reſulting from them, will be altered or deſtroyed. 

Bur, to handle theſe diſtin&ly, and fully, were a taſk not only too difficult and long, 

ut improper in this place, where I pretend to deliver not ſpeculations, but matters of 
fat: in ſetting down whereof, nevertheleſs, to avoid too much confuſion, I am con- 
tent, where I can do it readily and conveniently, in ſome of my trials, to couch ſuch 
references, as may beſt point at thoſe heads, whence the mechanical explications may 

be derived, and conſequently our doctrine — | = 
2 Y 


EXPERIMENTS and OBSERVATIONS 


259 


_ 5 — 
9 Co 
— — —-—-— er 
— — 
— 


7 
a - \ _ 
* „ 
— I i \ 
2 
= - a — 
— . ——— —— — 0 
— — — —ͤ 13 Py” 
P 1 2 , 8 D 


: - - . — * — . A ” — * - 
— — — ———— —— — 


260 ExPERIMENTS and OssERVATIOoNS about 


By taſte conſidered, as belonging to the object, (under which notion I here treat of 
it,) I mean, that quality, or whatever elſe it be, which enables a body, by its opera- 
tion, to produce in us that ſenſation,” which we feel, or perceive, when we ſay we 
Tnar this ſomething, whether you will call it a quality, or whatever elſe it be, 

that makes, or denominates an object ſaporous, or rather (if I may be allowed a bar- 
barous term) ſaporifick, may ſo depend upon the ſhape, ſize, motion, and other me- 
chanical affections of the ſmall parts of the taſted body, and reſult from the aſſociation 
of two or more of them, not excluding their congruity, or incongruity to the organs 
of taſting, may be made probable by the following inſtances. . . 


EXPERIMENT I. | 
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| To divide a body, almoſt inſipid, into two bodies of very firong, and very differing taſtes.. 
| | IT is obſerved, that falt-petre refined, and by that purification freed from the ſea- 
| 1 ſalt, that is wont to be mingled with it, does rather cool the tongue, than make any 
wa | | great ſaporifick impreſſions on it. And though I will not ſay, that it is, as ſome have 
N i 4 thought, an inſipid body; yet the bittenſhneſs, which ſeems to be its proper taſte, is 
41 — but very faint and languid. And yet this almoſt inſipid body, being diſtilled by the 
1 | way of inflammation, (which I elſewhere teach,) or even by the help of an additament 


of ſuch clay, as is itſelf a taſteleſs body, will afford a nitrous ſpirit, that is extremely 
ſharp or corroſive upon the tongue, and will diſſolve ſeveral metals themſelves, and 
a fixed ſalt, that is likewiſe very ſtrongly taſted, but of a taſte altogether different from 
that of the ſpirit, that is extremely ſharp or corroſive upon the tongue; and accord- 
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1 ingly, this ſalt will diſſolve divers compact bodies, that the other will not work on, and 
17 will precipitate divers metals, and other concretes, out of thoſe ſolutions, that have 
Kt been made of them by the ſpirit. . role 


pe 


EAPERIMENT YH: + | 

Of two bodies, the one highly acid and corroſive, and the other alkalizate and fiery, to 
„%%% produce a body almoſt inſipid. „„ 

Tuts may be performed by the way I have elſewhere mentioned of compoſing ſalt- 
Bet - petre. For, if upon a liquor of fixed nitre, made per deliquium, you warily drop good 

. | ppirit of nitre, till it be juſt enough to ſatiate the alkaly, (for if there be too much, or 
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too little, the experiment may miſcarry,) we may, by a gentle evaporation, and ſome- 
times without it, and that in a few minutes, obtain cryſtals, which, being dried after 
they have been, if it be needful, freed from any adhering particles, (not of their own 
nature,) will have upon the tongue, neither a ſharp nor an alkalizate taſte, bur that 
faint, and ſcarce ſenſible bitterneſs, that belongs to ſalt-petre, if it be pure ſalt- petre; 
for the impure may, perhaps, ſtrongly reliſh of the common ſalt, that is uſually con- 
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tained in it. e | . 
Tux like production of falt-petre we have ſometimes made in far leſs time, and 
ſometimes indeed in a trice, by ſubſtituting, inſtead of the fixed ſalt of nitre, the ſa- 
line parts of good pot-aſhes, carefully freed by ſolution and filtration from the earthy 
and feculent ones. $437 TSN; zl 
I have ſometimes conſidered, whether the phænomena of thefe two experiments may 
not be explicated, by ſuppoſing them to ariſe from the new. magnitudes and figures of 
the particles, which the fire, by breaking them, or forcibly rubbing them one againſt 
the other, or alſo againſt the corpuſcles of the additament, may be preſumed to give 
1 them; as if, for example, ſince we find the larger and beſt formed cryſtals of nitre to 
91 be of a priſmatical ſhape with ſix ſides, we ſhould. ſuppoſe the corpuſcles of nitre a 


4 
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be little priſms, whoſe angles and ends are too obtuſe or blunt to make vigorous and 
deep impreſſions on the tongue; and yet, if theſe little priſms be by a violent heat 
ſplit, or otherwiſe broken, or forcibly made, as it were, to grind one another, they ma 
come to have parts ſo much ſmaller than before, and endowed with ſuch ſharp ſides, and 
angles, that, being diſſolved and agitated by the ſpittle, that uſually moiſtens the tongue, 
their ſmallneſs may give them great acceſs to the pores of that organ, and the ſharpneſs 
of their ſides and points may fit them to ſtab and cut, and perhaps, ſear the nervous 
and membranous parts of the organ of taſte, and that variouſly, according to the grand 
diverſitics, as to ſhape and bulk of the ſaporifick particles themſelves. And this being 
granted, it ſeemed further conceivable, that when the alkalizate and acid particles 
come to be put together in .the fluid mixture, wherein they ſwam, many of them 
might, after a multitude of various juſtlings and occurſions, meet with one another ſo _ 
luckily and opportunely, as to re-compole little priſms, or convene into other bodies, 
almoſt like thoſe, that made up the cryſtals of nitre, beſore it was expoſed to the fire. 
To illuſtrate which, we may conceive, that, though a priſm of iron may be ſo ſhaped, | 7 
that it will be wholly unfit to pierce the ſkin; yet it may be fo cut by tranſverſe | [| | 
planes reaching to the oppoſite baſes or ends, as to afford wedges, which, by the ſharp- 11 
neſs of their edges, may be fit both to cleave wood, and cut the ſkin; and theſe 
wedges, being again put together, after a requiſtte manner, may re-compoſe a priſm, 4 
whoſe extremes ſhall be too blunt to be fit for the former uſe. This may be alſo il- 1 
luſtrated by the breaking of a dry ſtick, circularly cut off at the ends, which, though 9 
it is unapt, whilſt entire, and of that bulk, to prick the hand; yet if it be violently mm 
broken, the ragged ends of it, and the ſplinters, may prove ſtiff, lender, and ſharp $i 
enough to pierce and run into the hand: to which divers other ſuch mechanical illu- 144 
ſtrations might be added. But, ſince I fear you think, as well as J, the main con- oy Yi 
jecture may not be worthy any farther proſecution, I ſhall not inſiſt any longer on it. | = 
And becauſe the hiſtorical part of theſe experiments was for the main delivered by me, 5 
already in the eſſay about the analyſis and redintegration of nitre, I ſhall now proceed 
to other trials. 5 . . 
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$4 EAPERIMEN TT IL . 
Of iwo bodies, the one extremely bitter, and the other exceeding ſalt, to make an infipid 
mixture, : | 
To make this experiment, we muſt very warily pour upon cryſtals made of ſilver, 
diſſolved in good aqua fortis or ſpirit of nitre, ſtrong brine made of common ſalt and 
water. For the mixture of theſe two being dried, and afterwards brought to fuſion 
in a crucible, and kept a competent while in that ſtate, will afford a tough mals, the 
chemiſts call luna cornea, which you may lick divers times, and ſcarce judge it other 
than inſipid ; nor will it eaſily be brought to diſſolve in much more piercing men- 
ſttuums than our ſpittle, as I have elſewhere ſhewn. 1 


1 Rs EXPERIMENT IV. | _ 
Of two bodies, the one extremely fweet, and the other ſalter than the ſtrongeſt brine, to 
1 5 make an inſipid mixture. | 5 
THz doing of this requires ſome ſkill and much warineſs in the experimenter, who, 
to perform it well, muſt take a ſtrong ſolution of minium, made wich an appropriated 
menſtruum, as good. ſpirit of vinegar, or elſe ſaccharum ſaturni itſelf, diſſolved in a 
convenient vehicle; and then muſt have great care and caution to put to it, by degrees, 
2 juſt. proportion of ſtrong ſpirit of ſal armoniac, or the like urinous. ſpirit, till the 
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ExPERIMENTS and Ons rnvations about 


whole be precipitated z and if the two former taſtes are not ſufficiently deſtroyed in the 


mixture, it may be dried and fluxed, as was above directed about luna cornea. | 


EXPERIMENT V. | 15 
Of an inſipid body and a ſour one, to make a ſubſtance more bitter than gall or aloes. 
Tr1s is eaſily performed by diſſolving in ſtrong ſpirit of nitre or good aqua-fortis as 
much pure ſilver as the menſtruum will take up; for this folution, being filtrated, has 


been often eſteemed more bitter than fo much gall or wormwood, or any other of thoſe 


fimples, that have been famous for that quality : and if the ſuperfluous moiſture be 


abſtracted, you may by coagulation obtain cryſtals of luna, that have been judged 
more ſtrongly bitter than the ſolution itſelf. And that the corpuſcles of theſe cryſtals 


ſhould leave a far more laſting taſte of themſelves, than the above-mentioned bitter 
bodies are wont to do, will not ſeem ſo marvellous, as I remember ſome, that tried, 
have complained; if we take notice, how deep the particles of theſe cryſtals may pierce 
into the ſpungy organs of taſte, ſince, if one does but touch the pulp or nail of one's 
finger, (firſt a little wetted with ſpittle or otherwiſe,) with the powder of theſe cryſtals, 
they will ſo penetrate the ſkin or nail, and ſtick ſo faſt there, that you cannot in a rea- 
ſonable time waſh the ſtain off of the ſkin, and much leſs off of the nail, but it will 
continue to appear many hours on the former, and many days on the other. 


7 EXPERIMEN T VI. 1 
Of an inſipid body and a highly corroſive one, to make a ſubſtance as ſeweet as ſugar, 
Tis is eaſily done, by putting upon good minium purified aqua-fortis or ſpirit of 
-nitre, and letting them work upon one another in a gentle heat, till the liquor have 
diſſolved its full proportion of the metal. For then, if the ingredients were good, 
.and the operation rightly performed, the menſtruum would have a ſweetneſs like that of 


ordinary ſaccharum ſaturni. But it was not for nothing, that I intimated, the ingre- 


dients ſhould be alſo pure and good in their kind; for, if the minium be adulterated, 


as often it is, or the ſpirit of nitre or aqua fortis be mingled, as it is uſual before it be 


purged, with ſpirit of common falt, or other unfit ingredients, the operation may be 


ſucceſsleſs, as I have more than once obſerved. 


„ | EXPERIMENT VII. 55 

Of obtaining, without addition from the ſweeteſt bodies, liquors corrofive enough to diſſolve 
— ED . bt: " . | 

Ir ſugar be put into a ſufficiently capacious retort, and warily diſtilled, (for other- 

wiſe it will be apt to break the veſſel) it will afford, among other things, a copious red 

ſpirit, which, being ſlowly rectified, will loſe its colour, and come over clear. The 

caput mortuum of the ſugar, which I have more than once had of an odd contexture, 


may be found either almoſt or altogether inſipid. And though the ſpirit will be of a 
very penetrant taſte, yet it will be very far from any kind of ſweetneſs ; and though that li- 


quor be thought to be homogeneous, and to be one of the principles of the analized 
ſugar, yet (as 1 have elſewhere ſhewn) I found it to be a mixture of two ſpirits ; with 
the one of which, beſides bodies of a leſs cloſe texture, I diſſolved (even in the cold) 
crude copper, as was eaſy to be ſeen by the deep and lovely colour of the ſolution. And 
to theſe ſour ſpirits, afforded by ſugar itſelf, we have reſtored a kind of ſaccharine 
ſweetneſs, by compounding them with the particles of ſo inſipid a body as minium; 
part of which they will in digeſtion diſſolve. A like ſpirit to that diſtilled from ſugar 
may be obtained from honey; but in regard of its aptneſs to ſwell exceedingly, che- 
miſts are not wont to diſtil it without ſand, brick, or ſome other additament. 
I PET. | EXPE 


tbe Mechanical Production of TAS TES. 

EXPERIMENT vil 

Ts divide a body, bitter in the higheſt degree, into two ſubſtances, the one extremely ſour, 
| and the other perfettly infipid. 64 

Tus is eaſily done by putting ſome fine cryſtals of Luna into a good retort, and then 

_ diſtilling them in a ſand- furnace, capable of giving them fo ſtrong a fire, as to drive 


away all the ſpirits from the filver. For, this remaining behind, according to its me- 


talline nature, will be infipid, and the ſpirits, that are driven away from it, will unite- 
in the receiver into an acid and corroſive menſtruum. 


EXPERIMENT It 
To produce variety of taſtes in one inſipid body, by aſſociating it with divers menſtruums. 
As this operation may, upon the account I elſewhere mention, be ſerviceable to in- 
veſtigate the figures of the particles of diſſolved metals and other bodies; ſo it is very. 
fit to manifeſt, what we would here have it ſhew, how much taſte may be diverſified- 


by, and conſequently depend upon texture; ſince a body, that has no taſte, may, in 


conjunction with ſapid bodies, give them ſtrong taſtes, all differing from one another, 
and each of them from that, which the ſaporous bodies had before. I could propoſe 
divers ways of bringing this to trial, there being ſeveral inſipid bodies, which I have 
found this way diverſifiable. But becauſe. I remember not, that I have met with any 
mineral, that is diſſoluble by near ſo many ſaline menſtruums, as zink, I look on that, 
as the fertile ſubject to afford inſtances to our preſent purpoſe. For I have found, that 
it will be diffolved, not only by aqua- fortis, aqua-regis, oil of vitriol, ſpirit of nitre, 
ſpirit of ſalt, and other mineral menſtruums, but alſo by vegetable ſpirits, as diſtilled 
vinegar, . and by animal ones too, as ſpirit of ſal armoniac; though the one be acid, 
and the other urinous. And if the ſeveral ſolutions, which may be made of this mi- 
neral, by ſo many differing liquors; be compared, the number of their differing taſtes» 
will ſuffice to make good the title of the experiment: N | 


ESPERIMENT X. 

To produce variety of taſtes with one menſiruum, by aſſociating it with infipid bodies. 

Tn1s propoſition a mathematician would go near to call the converſe of the fore-- 
going; and as it may ſerve, as well as that, to diſcover the ſtructure of the minute 
parts of divers metalline and mineral bodies; ſo it may not only as well, but better 
than that, ſerve us to illuſtrate the corpuſcularian doctrine of taſtes; by:ſhewing us, 
that a ſingle, and, as far as chemiſtry teaches us, a ſimple body, endowed with a peculiar 
taſte, may, by being compounded with others, each of them inſipid of itſelf, produce 
a conſiderable number of- differing taſtes. T here may be more inſtruments than one 
made uſe of in this trial; but of. thoſe, that are known, and we may eably obtain, 
the moſt proper are ſpirit of nitre, and good aqua-fortis : for that, with refined ſilver, 
will make a ſolution bitter as gall ; with lead, it will be of a ſaccharine ſweetneſs z with 
that part of tin, which it will keep diſſolved, (for the greateſt it is wont but to corrode-- 
and precipitate) it produces a taſte very diſtant from both the former, but not odious; 
with copper, it affords an abeminable. taſte; with mercury and iron, it affords other 
Kinds of bad taſtes- Nor are metals the only mineral bodies it will work upon; for, 


it will diſſolve tin-glaſs, .antimony, braſs; to which I could add emery, zink, and other N 
bodies, whereon Thave tried it. 


ber. of differing taſtes. 
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All which together will make up. no deſpieable num- 
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than ſuch experiments as we are ſpeaking of. | 


Ex?eERIMENTS and OBSERVATIONS about 
EXPERIMENT XI. 


= 


Of two liquors, the one bighly corroſive, and the other very pungent and not pledſant, to 


compoſe a body of a pleaſant and aromatick taſte. 
Tuts experiment, which I elſewhere mention to other purpoſes, does in ſome re- 
gards better ſuit our preſent deſign, than moſt of the foregoing ; fince here the corro- 
five menſtruum is neither mortified. by fixed nor urinous ſalts, ſuppoſed to be of a con- 
frary nature to it; nor yet, as it were, tired out nor diſarmed by corroding of metals 
or other ſolid bodies. The experiment being ſomewhat dangerous to make at firſt in 


great, it may ſuffice for our-preſent turn, to make it in the leſs quantity, as follows, 


TaxE one ounce of ſtrong ſpirit of nitre, or of very good aqua fortis itſelf, and put 
to it by little and little, (which caution, if you negle&, you may ſoon repent it,) 


another ounce of ſuch rectified ſpirit of wine, as, being kindled in a ſpoon, will flame 


all away: when theſe two liquors are weil mixed,- and grown cold again, you may, 


after ſome digeſtion, or, if haſte require, without it, diſtil them totally over together, 


to unite them exquiſitely into one liquor, in which, if the operation have been well 
rformed, the corroſive particles of the ſalts will not only loſe all their cutting acidity, 
wherewith they wounded the palate; but by their new compoſition with the vinous 
ſpirits, the liquor acquires a vinous taſte, that is not only not acid or offenſive, but very 
pleafing, as if it belonged to ſome new or unknown ſpice. . 


EXPERIMENT XI. 


% 


23h; £ even vegetables. ps 
Tus is not a fit place to declare, in what ſenſe I do or do not admit of ſouls in ve- 


To imitate by art, and ſometimes even in minerals, the peculiar taſtes of natural bodies, and 


getables, nor what | allow or deny to the ſeminal or plaſtick principle aſcribed to plants: 


but perhaps it will not be erroneous to conceive, that, whatever be the agent in refer- 
ence to thoſe taſtes, that are ſaid to be ſpecifick to this or that plant, that, on whoſe 
immediate account it is, or becomes of this or that nature, is a complication of me- 
chanical affections, as ſhape, ſize, &c. in the particles of that matter, which is ſaid to 
be endowed with ſuch a ſpecifick taſte. * : 

To illuftrate this, I thought it expedient, to endeavour to imitate the taſte of ſome 
natural bodies by artificial compoſitions or preparations, but found it not eaſy, before- 
hand, to be aſſured of the ſucceſs of ſuch trials: and therefore I ſhall content myſelf 
here to mention three or four inſtances, that, except the firſt, are rather obſervations 


I remember then, that, making ſome trials to alter the ſenſible qualities of ſmell, 


taſte, &c. of oil of vitriol, and ſpirit of wine, I obtained from them, among other 


things, that ſuited with my deſign, a certain liquor, which, though at firſt pleaſant, 
would, at a certain nick of time, make one, that had it in his mouth, think it had 


been imbued with garlick. 


Ax this brings into my mind, that a ſkilful perſon, famous for making good cyder, 
coming one day to adviſe with me, what he ſhould do to heighten the taſte of it, and 
make it keep the longer, complained to me, that having, among other trials, put in- 
to a good veſſel full of juice of apples a certain proportion of muſtard ſeed, with hopes 
it would make the cyder more ſpirituous and piquant, he found, to his wonder and 
Joſs, that, when he came to draw it, it ſtunk of garlick ſo rank, that every body re- 
ject: d it. - Et i Ys 
: remember alſo, that, by fermenting a certain proportion (for that we found te- 
quilite) of /emen dauci with beer or ale, the liquor had a very pleaſant reliſh of — 
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' the Mechanical Production of Tas TES. 
Bur that ſeems much more conſiderable, which I ſhall now add; that, with an 
inſipid metal and a very corroſive menſtruum, one may compound a taſte, that IT have 


ſeveral times obſerved to be ſo like a vegetable, that I preſume it may deceive many. 
This may be done by diſſolving gold, without any groſs ſalt, in the mixture of aqua- 
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. 


fortis and the ſpirit of ſalt, or even in common aqua-regis, made by diſſolving ſal | ; Hl ] 
armoniac in aqua-fortis, For if the experiment be happily made, one may obtain ei- it! 
ther a ſolution or a ſalt, whoſe auſtere taſte will very much reſemble that of ſloes, or TRY 
of unripe bullace. And this taſte, with ſome little variety, J found in gold diſſolved I 
without any diſtilled liquor at all; and alſo, if 1 much forget not, in gold, that by a 7 
peculiar menſtruum I had volatilized. ; EOS | 


Tux laft inftance I ſhall give of the imitation of taſtes, 1 found to have been, for | i 
the main, known to ſome ingenious- ladies. But to make the experiment ſucceed very 1 J 
well, a due proportion is the principal citcumſtance, which is wont to be neglected. I 
cannot readily call to mind that, which I found to ſucceed beſt; but the trial may be 
indifferently well made after ſuch a manner as this: ks | 
Taxkk a pint or a pound of Malaga or Canary ſack, (for though French, and the 
like wines, may ferve the turn, yet they ire not fo proper z) and put into it a drachm 
or two of good odoriferous orrice roots, cut into thin ices, and let them infuſe in the 
liquor a convenient time, till you perceive, that they have given it a deſired taſte and 
ſmell 4 then keep the thus perfurned wine exactly ſtopped in a cool place: according 
to which way, I remember, that (When I hit on the fight proportion of ingredients, \BY 
and kept them a due time in infuſton) I had many years ago a wine, which, being co- BY 
loured with cochineal, or fome ſuch ringing ingredient, was taken for good raſberry- wine, 1 
not only by ordinary perſons, but, among others, by a couple of eminent phyſicians, | 144 
one of whom pretended to an extrabrdinary criticalneſs of palate on ſuch occaſions; | 

both of them wondering, how at ſuch an unlikely time of the year, as I choſe to pre- $i: 
ſent them that liquor among others, I could have ſuch excellent raſberry-wine : ſome 8 | Il 
of which (to add that by the by) 1 found to preſeve the ſpecifick taſte two or three years — 
after it was made. | | | Ps 
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A ſhort Excusston about ſome Chances made of TASTES by MarURATTOx. 


1. will not perhaps be thought impertinent but rather neceſſary, to add a word or 5 
two on this oceaſion for their ſakes, that think the maturation of fruits, and the _ 


longed to; yet it is very poſſible, that ſome fruits a. receive maturation, 
or, not to mention, 
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ExPTENIMENTS and OBSERVATIONS, Ye. 


quaintance of mine, a literate and obſerving perſon, of whom I enquired about it, 
aſſured me, he had himſelf lately tried and found to be true in America. And indeed 
I ſee not, why a convenient degree of warmth, whether external fromthe ſun and fire, 
or internal from ſome degree 8. fermentation or analogous inteſtine commotion, may 
not (whether the fruit be united to the plant or no) put the ſaporifick corpuſcles into 
motion, and make them, by various and inſenſible tranſcurſions, rub againſt each 
other, and thereby make the little bodies more ſlender or thin, and leſs rigid, or cutti 
and harſh, than they were before, and by various motions bring the Fur they com- 
ſe to a ſtate, wherein it is more ſoft in point of conſiſtence, and abound in corpuſ- 


cles leſs harſh and more pliable, than they were before, and more congruous to the pores 
of the organ of taſte; and, in a word, make ſuch a change in the conſtitution of the 


fruit, as men are wont to expreſs by the name of Maturity. - And that ſuch mechani- 
cal changes of texture may much alter the qualities, and among them the taſte of a 


fruit, is obvious in bruiſed cherries and apples, which in the bruiſed parts ſoon come 
to look and taſte otherwiſe than they did before. The poſſibility of this is alſo obvious 


by wardens, when ſlowly roaſted in embers, with ſo gentle a fire, as not to burn off 


the paper they are wont to be wrapped in, to be kept clean from the aſhes. And I have 


ſeen in the bordering country between France and Savoy, a fort of pears, (whoſe name 
I now remember not,) which being kept for ſome hours in a moderate heat, in a veſſel 


exactly cloſed, wich embers and aſhes above and beneath them, will be reduced to a 
juicy ſubſtance of a lovely red colour, and very ſweet and luſcious to the taſte, Many 


other ſorts of fruit in.other countries, if they were handled after the ſame way, or other- 
wiſe ſkilfully wrought on by a moderate heat, would admit as great alterations in point 
of taſte, Neither is that fort of pear to be here omitted, which by mere compreſſion, 


duly ordered, without external heat, will in a few minutes be brought to exchange it's 


former hardneſs and harſhneſs for ſo yielding a contexture and pleaſant a taſte, as I 


could not but think very remarkable. And that even more ſolid and ſtubborn ſalts, 
than thoſe of vegetables, may have the ſharpneſs and piercingneſs of their taſtes very 
much taken off by the bare internal action of one part upon the other, withorit the 


addition of any ſweetening body, I have been induced to think by having found, upon 


trial, that, by the help of inſipid water, we may, without any violence of fire, reduce 
ſea-ſalt into a brine of ſo mild and peculiar (I had almoſt ſaid) pleaſant a taſte, that one 
vould ſearce ſuſpect what it had been, or believe, that fo great a change of a mineral 
body could be effected by fo flight an inteſtine commotion, as indeed produced it; eſ- 
pecially, fince the alteration of taſtes was not the moſt conſiderable, that was produced 
by this operation. R 


As to liquors, that come from vegetables, the emerging of new ſapors upon the in- 


teſtine commotion of the ſaporifick parts, as conſequences of ſuch commotions, is more 


obvious than is commonly conſidered in the juice of grapes, which, from a ſweet and 


ſpiritleſs liquor, do by that internal motion, we call fermentation, acquire that plea- 
fing pungency and briſknefs of taſte, that belongs to wine, and afterwards degenerates 
Aato that acid and cutting taſte, that is proper to vinegar; and all this, by a change 


of conſtitution made by the action of the parts themſelves on one another, without the | 
help of any external additament. - ” 


EXPERIMENTS 


EXPERIMENTS and OBSERVATIONS 
5 ABOUT THE | 


MECHANICAL PRODUCTION of OD OU RS. 


INC E taſtes and odours (perhaps by reaſon of the nearneſs of the organs. they 
8 affect) are wont, by phyſical writers, to be treated of next to one another, I alſo 
| ſhall imitate them in handling thoſe two qualities, not only for the intimated reaſon, 
but becauſe, what have premiſed in general, and ſome other things, that I have ſaid 
already under the title of taſtes, being applicable to odours allo, it will not be neceſſary, 
and therefore it would be tedious, to repeat them here. . 7 


EXPERIMENT I. 
With two bodies, neither of them odorous, to produce immediately a ſtrong urinous ſmell. 
TRE good quick-lime and ſal armoniac, and rub or grind them well together, and 
holding your noſe to the mixture, you will be ſaluted with an urinous ſmell produced 
by the particles of the volatile ſalt, untied by this operation, which will alſo invade 
your eyes, and make them to water. MT | 


EXPERIMENT II. 5 

By the bare addition of common water, to produce immediately a very ſtrong ſmell in a body, 

 * - that had no ſuch ſmell before. . 5 

TuIs is one of the phænomena of an experiment made with camphire and oil of 

vitriol, which I have elſewhere mentioned to another purpoſe. For, if in that corro- 

five menſtruum you diſſolve a good proportion, but not too much, of the ſtrongly 

ſcented gum, the odour of the camphire will be quite concealed in the mixture; but 

if you pour this mixture into a good quantity of fair water, the diſſolved gum will 

immediately recover out of the menſtruum, and ſmell as ſtrong as before, if not (by 
reaſon of the warmth produced in the operation) more ſtrongly. . 


NN . 

Of producing ſome odours, each of them quite differing from that of any of the ingredients. 
Havins taken two ounces, or parts of clear oil of turpentine, and mixed it with 
one ounce, or part, of oil of vitriol, (which muſt be done by degrees, for otherwiſe 
the veſſel will be endangered,) the clear liquor, that came over, upon the diſtillation ' 
of the mixture in a ſand-furnace, inſtead of the odour of turpentine, (for the oil of 
vitriol alone is wont to be inodorous,) ſmelt very ſtrong of ſulphur ; inſomuch, that 
once, when I ſhewed this experiment, approaching my noſe very boldly and haſtily to 
the receiver newly ſevered from the retort, the ſulphureous ſtink proved fo ſtrong, 
that it had almoſt (to ſpeak with the vulgar) taken away my breath. And to illuſtrate 
yet farther the poſſible emergency of ſuch odours upon the mixture of ingredients, as 
neither of them was apart endowed with, we cauſed the ſubſtance, that remained be- 
hind in the retort (in the form of a thin extract) after one of the newly mentioned diſ- 
tillations to be farther preſſed by a ſtronger fire, which forced molt of it over, partly in 
the form of a thick oil, and partly in that of butter; both which we keep together in 
the {ame vial, becauſe their odour is neither that of oil of turpentine, nor that of brim- 

ſtone, but they ſmell exceedingly like the diſtilled oil of bees- wax. | 
= _ . — ELLE. 
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ExPERIMENTS and OBSERVATIONS about 


n 7 -* x 
About the production of ſome odours by local motion. 
I ſhall not now examine, whether the. local motion of an external agent may not, 
without materially concurring to the operation, produce, by agitating and ſhuffling the 
parts, odorous corpuſcles: but that the celerity, and other modifications of the local 


motion of the effluvia of bodies may not only ſerve to diverſify their odours, but fo far 


produce them, as to make them perceptible by the ſenſe, which otherwiſe would not be 
ſo, may be gathered from ſome obſervations, which, being obvious, are not ſo proper 
for this place. Wherefore I ſhall rather take notice, that Ik no. ſeveral bodies, that 
are not only inodorous hen cold, but when conſiderably hot, and are fixed in the fire, 
and yet, by having their parts put into a peculiar kind of agitation, will preſently 
grow plainly odorous, On this occaſion 1 ſhall add, that, as there are ſome very hard 
woods, that acquire a ſtrong ſmell by the motion they may be expoſed to in a turner's 
lath, (as I have obſerved by trials particularly made with the hard and ponderous lignum 
vitæ, ) ſo ſome afford, whilſt the operation laſts, an unexpected odour. And having 
enquired about this matter of two eminent artiſts, (whom I often employ) concerning 
che odour of beechwood, whilſt it is turning, they both agreed, that it would emit 


well- ſcented effluviums. And one of them affirmed to me farther, that, having bought 


a great block of that wood, to make divers pieces of workmanſhip with it, when he 
came to turn it, there would ifſue out not only a copious odour, but of ſuch a peculiar 
fragrancy, that one, that knew not whence it proceeded, would have concluded he was 


JJ ĩ ö 


By mixing à good proportion of a very ſtrongly ſcented body with an almoſt. inodorous one, lo 


* deprive it ſpeedily of all its ſmell. | 
| Take falt of tartar, and drop upon it either ſpirit of nitre, or aqua fortis, not too 
much dephlegmed, till all the efferveſcence ceaſe, and the liquor will no longer work 
upon the alcali, Theſe, by a flow evaporation of the ſuperflugus moiſture, may be 
made to ſhoot into cryſtals, like thoſe of nitre, which, after you have (if need be) by 
rubbing them with a dried cloth, freed them from looſe. adhering corpuſcles, will emu- 


late ſalt- petre, as in other qualities, ſo in its not being odorous; though, if you diſtil 
them, or burn them on kindled coals, their fumes will quickly make you ſenſible, that 


they abounded with the ſtinking ſpirits, that make aqua fortis ſo offenſive to the 


Imell. 


: VTV „ 
By putting à very ſtrongiy ſtinking body to another of a not ſweet ſmell, to produce a mix-. 
| ture of a pleaſant and ſtrongly aromatic odour. 3 


1 WHarT is here propoſed is performed at the ſame time, that the eleventh of- the 


foregoing experiments of taſtes is made. For the liquor thereby produced, if it be 


well prepared, has not only a ſpicy taſte, but alſo a kind of aromatic and pleaſant ſmell; 


and I have ſome now by me, that, though kept not over-carefully, does, after ſome 


E years, retain much of its former odour, though not ſo much as of its taſte. 


EXPERIMEN,LT VI. 5 
By digeſting two bodies, neither of them well ſcented, 10 produce bodies of a very ſublile 
OY | and firongly fragrant odour.- ED A. 
Wr took a pound (for inſtance) of Spaniſh wine, and put to it ſome ounces of oil 
of vitriol; then, keeping them for a reaſonable time in digeſtion, we obtained, as 
— rant au = 


— 


- the Mechanical Production of Opovxs. 
we expected, a mixture odoriferous enough. 
that, which enſues. 


" EXPERIMENT VIII. Ss 
By the bare addition of a-body almoſt inodorous, and not well ſcented, to give a pieaſant and 
2 aromatic ſmell to fpirit of wine. 

Tuis we have ſeveral times done, by the ways elſewhere related for another ſcope, 
the ſum of. which, as far as it needs be mentioned in this place, is this : 
Wæxũ took good oil of blue vitriol (that was brought from Dantzic) though the very 
common will ſerve well, and having put to it, by degrees, an equal weight of ſpirit 
of wine totally inflammable, we digeſted them together, for two, three, or four weeks, 


(ſometimes much longer, and then with better ſucceſs;) from which, when we came to 


diſtil the mixture, we had a very fragrant ſpirit, which was ſometimes ſo ſubtile, that, 
though diſtilled in a tall glaſs with a gentle heat, it would (in ſpite of our care to ſecure 
the cloſeneſs of the veſſels at the junctures) pierce through, and fill the laboratory with 
a perfume, which, though men could not gueſs what body afforded it, yet they could 
not but wonder at it. Whence we may learn, both how much thoſe ſpirituous and in- 


flammable particles, the chemiſts call the vegetable ſulphur of wine, may work on and 


enoble a mineral ſulphur; (for, that ſuch an one there is in oil of vitriol, I have elſe- 


where proved by experience;) and how much the new commiltions and contextures, 


made by digeſtion, may alter the odours of bodies, whether vegetable or mineral. 


That alſo another conſtitution of the ſame matter, without any manifeſt addition or 


receſs of particles, may proceed to exhibit a very differing ſmell, 


will appear by the 
following trial, e 


: EXPERIMEN T IX. 


To make the formentioned fragrant body, without addition or fire, degenerate into the rank 


_ ſmell of garlick, 


To make out this, I need only relate, that I have more than once put the above 
mentioned fragrant liquor in ſtopped glaſſes, whereof the one, and not the other, ſtood 
in a warm place, till, in proceſs of time, 1 found that odoriferous liquor ſo to dege- 


nerate in point of ſcent, that one would have thought it to have been ſtrongly infected 
with garlick. And the like unpleaſant ſmell I obſerved in a certain oil made of vegeta- 
ble and mineral ſubſtances diſtilled together. TEN „ 
Ap on this occaſion I will add, (though not as an argument, ) this obſervation, 
which though I ſhall not undertake it will always ſucceed, I think may not imper- 
- © tinently be ſet dewn in this place, partly becauſe of the likeneſs of the odour pro- 
duced, to that, which was the effect of the laſt named trial; and partly (or rather 
chiefly) becauſe it may ſhew us, that a body, which itſelf is not only inodorous, but 
very fixed, may yet, in ſome caſes, have a great ſtroke in the phenomena of odours; 


whether by being wrought on by, and ſometimes mingled with, the parts of the odorous 


body, and thereby giving it a new modification, I ſhall not now ſtay to enquire. 

Wx took then good ſalt of tartar, and put to it, ſeveral times, its weight of the 
expreſſed Juice of onions ; we kept them in a light digeſtion for a day or two, and then 
unſtopping the vial, we found the former ſmell of the onions quite degenerated into 4 
rank ſmell of garlick, as was judged, even when freſh juice of garlick was procured 
to compare them. To vary this experiment, we made, with fixed ſalts, and ſome 


e ſtrongly ſcented juices, trials, whoſe events it would perhaps be tedious here to 
relate. | 
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But this trial you will find improved by 
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ExPEIIMENTS ard OBSERVATIONS about 


E XPERIMEWMT X: -. 3 
With an inodorous body, and another not well ſcented, to produce a muſty ſmell, 
Tuis we have ſometimes done by caſting into ſpirit (not oil) of vitriol a large pro- 
portion of ſmall pearls unbroken. For the action of the acid menſtruum upon theſe 
being moderated, partly by the weakneſs of the menſtruum, and partly by the entire- 
neſs of the pearls, the diffolution would ſometimes laſt many hours. Holding, from 
time to time, my noſe to the open orifice of the glaſs, it was eaſy to perceive a pleaſant 
muſky ſmell, which alſo others, to whom I mentioned it, took notice of, as well as J. 
And, if I miſremember not, I took notice of the like ſmell, upon pearls not only diſ- 
ſolved in ſpirit of vinegar, but in another liquor, that had but-a bad ſcent of its own, 
The foregoing experiment calls to my mind that, which follows. 


„ hed EXPERIMENT +.XL. -: 
With fixed metals, and bodies either inodorous or ſtinking, to produce ſtrong and pleaſant 
= ſmaelis, like thoſe of ſome vegetables and minerals. ES 
THaT gold is too fixed a body to emit any odour, and that aqua regis has an odour, 
that is very ſtrong and offenſive, I think will be eaſily granted. But yet aurum fulmi- 
nans being made (as it is known) by precipitating, with the inodorous oil of tartar, 
the ſolution made of the former in the latter, and this precipitate being to be farther: 
proceeded with in order to another experiment; we fulminated it per ſe in a ſilver veſſel 
like that, but better contrived, that is (if I miſremember not) ſomewhere deſcribed by 
Glauberus. And among other phenomena of this operation, that belong not to this 
place, we obſerved with pleaſure, that, when the fulmination was recently made, the 
ſteams, which were afforded by the metal, that had been fired, were endowed with a 
delightful ſmell, not unlike that of muſk. From which experiment, and the fore- 
going, we may learn, that art, by lucky contextures, may imitate the odours that are 
preſumed to be natural and ſpecifick ; and that mineral and vegetable ſubſtances may 
compound a ſmell, that is thought to be peculiar to animals. „ 
Ax as art ſometimes imitates nature in the production of odours, as may be con- 


ge in the firmed by what is above related concerning counterfeit raſberry wine, wherein thoſe, 


paper of that drank it, believed they did not only taſte, but ſmell the raſberry; ſo ſometimes 


| Taſtes, expe- 


ene . nature ſeems to imitate herſelf, in giving like odours to bodies extremely differing, 
For, not yet to diſmiſs the ſmell of muſk, there is a certain feed, which, for the 
affinity of its odour to that perfume, they call the muſk-ſeed; and, indeed, having 
| ſome of it preſented me by a gentleman, that had newly brought it from the Weſt- Indies, 
1 found it, whilſt it was freſh, to have a fragrancy ſuitable to the name, that was 
given it. There is alſo a ſort of rats in Mu/covy, whoſe ſkins, whereof I have ſeen ſeveral, 
have a ſmell, that has procured them the name of muſk-rats. To which I know not 
whether we may not add the mention of a certain ſort of ducks, which ſome call muſk- 
ducks, becauſe at a certain ſeaſon of the year, if they be chafed by violent motion, 
they will, unter the wing, emit a muſky inſtead of a ſweaty ſcent; which, upon trial, 
J perceived to be true. On the other fide, I have known a certain wood, growing in 
the Indies, which, eſpecially When the ſcent is excited by rubbing, ſtinks ſo rankly, 
and fo like Paracelſus's zibetum occidentale, (ſtercus humanum) that one would ſwear 
it were held under his noſe. And ſince I have been ſpeaking of good ſcents, produced 
by unlikely means, I ſhall nor pretermit this obſervation, that, though generally the 
fire impreſſes a ſtrong offenſive ſmeil, which chemiſts therefore call empyreumatical, 
upon the odorous bodies, that it works ſtrongly on; yet the conſtitution of a body 
may be ſuch, that the new contexture, that is made of its parts, even by the violence 


of 
- 


— 


tbe Mechanical Production of Onovss. 

of the fire, hall be fit to afford efluviums, rather agreeable to the organs of ſmelling, 
than any way offenſive, For I remember, that, having, for a certain purpoſe, diſtilled 

ſaccharum Saturni in a retort with a ſtrong fire, I then obtained, (for I dare not under- 

take for the like ſucceſs to every experiment,) beſides a piercing and empyreumatical 

liquor, that was driven over into the receiver, a good lump of a caput mortuum, of a 

grayiſh colour, which, notwithſtanding the ſtrong impreſſion it had received from the 


fire, was ſo far from having any empyreumatical ſcent, that it had a pleaſing one; and 


when it was broken, ſmelled almoſt like a fine cake new baked, and broken, whilſt yet 
warm. And as the fire, notwithſtanding the empyreuma it is wont to give to almoſt 
all the bodies it burns, may be reduced to confer a good ſmell on ſome of them, if 
they be fitted upon ſuch a contexture of their parts, to emit ſteams of ſuch a nature, 

(whatever were the efficient cauſe of ſuch a contexture;) ſo we obſerve in the muſk. 
animal, that nature in that cat, or rather deer, (though it properly belong to neither 
kind,) produces muſk by ſuch a change, as is wont in other animals to produce a 
putrefactive ſtink. So that, provided a due conſtitution of parts be introduced into a 


portion of matter, it may, on that acoount, be endowed with noble and deſirable ſcents, 


or other qualities, though that conſtitution were introduced by ſuch unlikely means, as 


combuſtion and putrefaction themſelves. In confirmation of which, I hall ſubjoin, 


in the enſuing account, a notable, though caſual phenomenon, that occurred to a 
couple of virtuoſi of my acquaintance. PERL Tr 
AN eminent profeſſor of mathematicks affirmed to me, that, chancing one day in 
the heat of ſummer, with another mathematician, (who, I remember, was preſent, 
when this was told,) to paſs by a large dunghil, that was then in Zincoln's-Inn Fields, 
when they came to a certain diſtance from it, they were both of them ſurpriſed to meet 
with a very ſtrong ſmell of muſk, (occaſioned, probably, by a certain degree or a 


peculiar kind of putrefaction,) which each was for a while ſhy of taking notice of, for 


fear his companion ſhould have laughed ar him for it; but, when they came much 
nearer the dunghil, that pleaſing ſmell was ſucceeded by a ſtink proper to ſuch a heap 
of excrements. . This puts me in mind of adding, that, though the excrements of 
animals, and particularly. their ſweat, are uſually fœtid; yet, that it is not the nature 
of an excrement, but the conſtitutions, that uſually belong to them, make them ſo, 


hath ſeemed probable to me, upon ſome obſervations. For, not to mention what is 


related of Alexander the Great, I knew a gentleman of a very happy temperature of 


body, whoſe ſwear, upon a critical examination,. wherein I made uſe alſo of a furprize, 


I found to be fragrant z which was confirmed alſo by ſome learned men of my acquain- 
tance, and particularly a phyſician, that lay with him. 1 

| Trovcn civet uſually paſſes for a perfume, and as ſuch is wont to be bought at a 
great rate; yet it ſeems to be but a clammy excrement of the animal, that affords it, 
which is ſecreted into bags provided by nature to receive it. And I the rather mention 
civet, becauſe it uſually affords a phznomenon, that agrees very well with the mecha- 
nical doctrine concerning odours, though it do not demonſtrate it. For, when I have 
had the curiolity to viſit divers of thoſe civet-cats, (as they call them) though they 
have heads liker foxes than cats; I obſerved, that a certain degree of laxity (if I may 


ſo [tile it) of the odorous atmoſphere was requiſite to make the ſmell fragrant. For, 


when I was near the cages, where many of them were kept together, or any great veſſel 
full of civet, the ſmell (probably by. the plenty, and perhaps the over-briſk motion of 
the effluvia,) was rather rank and offenſive, than agreeable; whereas, when I removed 
Into the next room, or to ſome other convenient diſtance, the ſteams (being leſs crowded, 


and farther from their fountain,) preſented themſelves to my noſtrils, under the notion 


of a perfume. 
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ExrERIMENTS and OBsENVATTONS, Go. 


AND, not to diſmiſs this our eleventh experiment, without touching once more upon 
muſk, I ſhall add, that an ingenious lady, to whom I am nearly related, ſhewed me an 
odd monkey, that had been preſented her as a rarity by the then admiral of England, 
and told me, among other things, that ſhe had obſerved in it, that, being fick, he 
would ſeek for ſpiders as his proper remedies, for ſome of which he then ſeemed to be 
looking, and thereby gave her occaſion to tell me this; which, when he had eaten, the 
alteration it made in him, would ſometimes fill the room with a muſky ſcent : but he 


— 


had not the good luck to light on any, whilſt my viſit laſted, 


EXPERIMENT. 2 
To heighten good ſmells by compoſition.” © Ro 
Ir is-well known to perfumers, and is eaſy to be obſerved, that amber greaſe alone, 
though eſteemed the beſt and richeſt perfume, that is yet known in the world, has bur 
a very faint, and ſcarce a pleaſant ſcent. And I remember, that I have ſeen ſome 


hundreds of ounces together, newly brought from the Eaſt- Indies; but if I had not 


been before acquainted with the ſmell of amber-greaſe alone, and had had only the 
vulgar conceit of it, that it is the beſt and ſtrongeſt of perfumes, my noſtrils would 
ſcarce have made me ſuſpect thoſe lumps to have been any thing a kin to amber-greaſe, 
But if a due proportion of muſk, or even civet, be dexterouſly mixed with amber, the 


latent fragrancy, though it be thereby ſomewhat compounded, will quickly be called 


forth, and exceedingly heightened. And indeed it is not, as it is commonly preſumed, 
the plenty of the richeſt ingredients, as. amber-greaſe and muſk, bur the juſt propor- 
tion and ſkilful mixture of them, that makes the nobleſt and moſt laſting perfume, of 
which I have had ſufficient experience; fo that with a far leſs quantity of muſk and 
amber, than not only ordinary perſons, but perfumers themſelves are wont to employ, 
we have had ſeveral perfumes, that, for fragrancy, were much preferred to thoſe, 
where muſk and amber - greaſe are fo plentifully employed. The proportions and ways 
of mixture we beſt approved of, would be too long, and are not neceſſary to be here 
ſet down; but you will not much err in making uſe of ſuch a proportion as this, viz. 
eight parts of amber-greaſe, two of muſk, and one of civet: which quantities of in- 
gredients, if they be ſkilfully and exactly mingled, you will not miſs of a good com- 


| poſition, with which you may ennoble other materials, as benzoin, ſtorax, ſweet 


| flowers, &c. fit to make paſtils, ointments for leather, pomander, &c. And we may 
here add, that, upon the ſcore of the new texture acquired by compoſition, ſome things, 


that are not fragrant themſelves, may yet much heighten the fragrancy of odoriferous 
bodies. And of liquid perfumes, I remember, it was the ſecret of ſome court ladies, 


noted for curioſity about perfumes, to mingle always a due proportion of wine-vinegar 


with the odoriferous ingredients. And, on this occaſion, to ſhew the power of mix- 
tures in improving odours, I ſhall add ſomething about a liquor of mine, that has had 
the good fortune to be very favourably ſpoken of by perſons of quality accuſtomed to 
choice perfumes. This liquor, though thought an elaborate preparation, as well for 
another reaſon, as to recommend it to ſome, whole critical palates can taſte the very 
titles of things, I called it eſſence of mulk, is indeed a very plain ſimple preparation, 
whi h I thus make, 1 5 | | 5 

I take an arbitrary quantity of choice muſk, without finely. powdering it, and pour 
upon it about a finger's breadth of pure ſpirit of wine; theſe, in a glaſs cloſely ſtopped, 
J fer in a quiet place to digeſt, without the help. of any furnace; and after ſome days, 
or a few weeks, (according as circumſtances determined,) the ſpirit, which is ſomewhat 
odd. will, in the cold, have made a ſolution of the fineſt parts of the muſk, and will 
be thereby much tinged, but not of a red colour. This liquor, being ener [ 

—_ — = — - keep 


InyrRPECTION ef the Chemiſt's Doctrine, &c. 

keep by itſelf as the richeſt of all; and pour a like quantity of ſpirit on the remaining 
muſk, which uſually will, in the cold, though more ſlowly, draw a tincture, but 
fainter than the former z which being poured off, the remaining muſk may be em- 
ployed for inferior uſes. Now that, which made me mention this preparation as per- 
tinent to our preſent ſubject, is this phænomenon of it; that the firſt efſence, or rather 
tincture, being ſmelled to by itſelf, has but a faint, and not very pleaſing odour of 
muſk, ſo that every body would not diſcover, that there was muſk in it; but if a 
| ſingle drop, or two drops at moſt, were mixed with a pint, or perhaps a quart of good 
ſack, the whole body of the wine would preſently acquire a conſiderably muſky ſcent, 


and be fo richly perfumed, as to taſte and ſmell, as ſeemed ſtrange enough to thoſe, 
that knew the valt diſproportion of the ingredients. e 
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OF THE 
CHEMIST's DOCTRINE of QUALITIES, 


Sn AP: 


OINCE a great part of thoſe learned men, eſpecially phyſicians, who have diſ- 
8 cerned the defects of the vulgar philoſophy, but are not yet come to underſtand 
— and reliſh the corpuſcularian, have lid into the doctrine of the chemiſts; and ſince 


the ſpagyriſts are wont to pretend to make out all the qualities of bodies, from the 


predominancy of ſome one of their three hypoſtatical principles, I ſuppoſe it may both 
keep my opinion from appearing too preſumptuous, and (which is far more conſider- 
able) may make way for the fairer reception of the mechanical hypotheſis about qua- 


lities, if I here intimate (though but briefly and in general) ſome of thoſe defects, that 


] have obſerved in chemiſt's explications of qualities. ns 
And I might begin with taking notice of the obſcurity of thoſe principles, which is 
no ſmall defect in notions, whoſe proper office it ſhould be to conduce to the illuſtration 
of others. For, how can that facilitate the underſtanding of an obſcure quality, or 
phenomenon, which. is itſelf ſcarcely intelligible, or, at leaſt, needs almoſt as much 
explanation, as the thing it is deſigned and pretended to explicate? Now a man need 
not be very converſant in the writings of chemiſts to obſerve, in how lax, indefinite, 
and almoſt arbitrary ſenſes they employ the terms of falt, ſulphur, and mercury; of 
which I could never find, that they were agreed upon any certain definitions, or ſettled 
notions; not only differing authors, but not unfrequently one and the ſame, and per- 
haps in the ſame book, employing them in*very differing ſenſes. But I will not give 
the chemiſts any riſe to pretend, that the chief fault, that I find with their hypotheſis, 
is but verbal; though that itſelf may not a little blemiſh any hypotheſis, one of the 
firſt of whoſe requiſites ought to be clearneſs; and therefore I ſhall now advance, and 
take notice of defects, that are manifeſtly of another kind. . 
And, firſt, the doctrine, that all their theory is grounded on, ſeems to me inevident, 
and undemonſtrated, not to ſay precarious. It is ſomewhat ſtrange to me, thar neither 
the ſpagyriſts themſelves, nor yet their adverſaries, ſhould have taken notice, that che- 
Vor. IV. Nn 8 miſts 
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Of the IMPERFECTION F . 
miſts have rather ſuppoſed than evinced, that the analyſis of bodies by fire, or even, 
that at leaſt ſome analyſis, is the only inſtrument of inveſtigating what ingredients 
mixed bodies are made up of, ſince, in divers caſes, that may be diſcovered by com- 
poſition, as well as by reſolution ; as it may appear, that vitriol conſiſts of metalline 
parts, (whether martial or venereal, or both,) aſſociated by coagulation with acid ones, 
one may, I fay, diſcover this, as well by making true vitriol with ſpirit (improperly 
called oil) of ſulphur, or that of falt, as by diſtilling or reſolving vitriol by the fire. 

Bur I will not here enlarge on this ſubject, nor yet will I trouble you with what I 
have largely diſcourſed in the Sceptical Chymiſt, to call in queſtion the grounds on 
which chemiſts aſſert, that all mixed bodies are compounded of ſalt, ſulphur, and 
mercury. For it may ſuffice me now to tell you, that, whatſoever they may be able to 
obtain from other bodies, it does not appear by experience, which is the grand, if not 
the only argument they rely .on, that all mixed bodies, that have-qualities, conſiſt of 

their tria prima, ſince they have not been able, that we know, truly, and without new 
compoſitions, to reſolve into thoſe three, either gold, or ſilver, or cryſtal, or Venetian 
talck, or ſome other bodies, that I elſewhere name; and yet theſe bodies are endowed 
with divers qualities, as the two former with fuſibleneſs and malleability, and all of 
them with weight and fixity ; ſo that in theſe and the like bodies, whence chemiſts have 
not made it yet appear, that their ſalt, ſulphur, and mercury, can be truly and ade- 
quately ſeparated, it will ſcarce be other than precarious, to derive the malleableneſs, 
colour, and other qualities of ſuch bodies from thoſe principles. 

_ UNDER this head I conſider alſo, that a great part of the chemical doctrine of qua- 
lities is bottomed on, or ſuppoſes, beſides their newly queſtioned analyſis by fire, ſome 
other things, which as far as I know, have not yet been well proved, and I queſtion 

whether they ever will be. 8 's 300] 

One of their main ſuppoſitions is, that this or that quality muſt have its T&ro 
dexlixdu, as Sennertus, the learnedeſt champion of this opinion, calls it, or ſome parti- 
cular material principle, to the participation of which, as of the primary native and 

genuine ſubject, all other bodies muſt owe it: but upon this point having purpoſely 
diſcourſed elſewhere, I ſhall now only obſerve, that, not to mention local motion and 
figure, I think it will be hard to ſhew, what is the wewro 9xlw of gravity, volatility, 
heat, ſonorouſneſs, tranſparency, and opacity, which are qualities to be indifferently 
met with in bodies, whether ſimple or mixed. 7 3 8 


* 


Axp whereas the ſpagyriſts are wont to argue, that becauſe this or that quality is nat 
to be derived truly from this or that particular principle, as ſalt, for inſtance, and mer- 
cury; therefore it muſt needs be derivable from the third, as ſulphur. This way of ar- 
guing involves a further ſuppoſition than that newly examined. For it implies, that 
every quality in a compounded body muſt ariſe from ſome one of the tria prima, 

whereas experience aſſures us, that bodies may, by compoſition, obtain qualities, that 
were not to be found in any of the ſeparate ingredients. As we ſee in painting, that 
though blue and yellow be neither of them green, yet their mixture will be ſo. And 
though no ſingle ſound will make an octave or diapaſon; yet two ſounds, whole pro- 
portion is double, will have an eighth. And tin and-copper melted and mingled toge- 
ther in a due proportion, will make a bell metal far more ſonorous than either of them 
was before. It is obvious enough for chemiſts themſelves to obſerve, that, though lead 
be an inſipid body, and ſpirit of vinegar a very ſharp one, yet ſaccharum ſaturni, that 
is compounded out of theſe two, has a ſweetneſs, that makes it not ill deſerve its name. 
Bur this ill- grounded ſuppofition of the chemiſts, is extended farther in an uſual 
topic of theirs, according to which they conclude, that I know not how many quali- 
ties, as well manifeſt as occult, muft be explicated by their tria prima, becauſe they a | 
: — WY RY 1 yok 


the Chemiſt's Doctrine of QuatiTIES. 
not explicable by the four elements of the Peripateticks. To make which argumenta- 
tion valid, it muſt be proved, (which I fear it will never be) that there are no other 
ways, by which thoſe qualities may be explicated, but by a determinate number of 
material principles, whether four or three: beſides that, till they have ſhewn that ſuch 
qualities may be intelligibly explicated by their principles, the objection will lie as ſtrong 
for the Ariſtotelians againſt them, as for them againſt the A riſtotelians. 


CHAS 1. 


NEXT I conſider, that there are divers qualities even in mixed bodies, wherein it 
does not appear, that the uſe of the chemical doctrine is neceſſary. As for inſtance, 
| when pure gold is by heat only brought to fuſion, and conſequently to the ſtate of flui- 
dity, and upon the remiſſion of that heat, grows a ſolid and conſiſtent body again, what 
addition or expulſion, or change of any of the tria prima, does appear to be the cauſe of 


this change of conſiſtence? which is eaſy to be accounted for according to the me- 


chanical way, by the vehement agitation, that the fire makes of the minute parts of the 
gold to bring it to fuſion; and the coheſion of thoſe parts, by virtue of their gravity 
and fitneſs to adhere to one another, when that agitation ceaſes. When Venice glaſs is 
merely, by being beaten to powder, deprived of its tranſparency and turned into a body 
opacous and white, what need or uſe of the tria prima have we in the explication of this 
phenomenon? Or of that other, which occurs, when by barely melting down this 


white and opacous body it is deprived of its opacity and colour, and becomes diapha- 


nous; and of this ſort of inſtances you will meet with divers in the following notes 
about particular qualities; for which reaſon I ſhall forbear the mention of them here. 


EH A . l. 
1 OBSERVE too, that the ſpagyrical doctrine of qualities is inſufficient, and too 


narrow to reach to all the phznomena, or even to all the notable ones; that ought to 
be explicable by them. And this inſufficiency I find to be twofold ; for, firſt, there 


are divers qualities, of which chemiſts will not ſo much as attempt to give us expli- 


cations, and of other particular qualities, the explications, ſuch as they are, that they 
give us, are often very deficient and unſatisfactory ; ana do not ſometimes ſo much as 
take notice of divers conſiderable phænomena, that belong to the qualities, whereof 
they pretend to give an account; of which you will meet with divers inſtances in the 
enſuing notes. And therefore I ſhall only (to declare my meaning the better) invite 
you to obſerve with me, that though gold be the body they affect to be moſt conver- 
ſant with; yet it will be very hard to ſhew, how the ſpecific weight of gold can be de- 
duced from any, or all, of the three principles; ſince mercury itſelf, that is, of bodies 
known to us, the heavieſt next to gold, is ſo much lighter than gold, that, whereas I 

have uſually found mercury to be to an equal weight of water, ſome what, though lit- 
_ tle, leſs than fourteen to one, I find pure gold to be about nineteen times as heavy as ſo 


much water. Which will make it very difficult, not to fay impoſſible for them to ex- 


plain, how gold ſhould barely, by participating of mercury, which is a body much 
lighter than itſelf, obtain that great ſpecific gravity we find it to have; for the two 
other hypoſtatical principles, we know, -are far lighter than mercury. And ] think it 
would much puzzle the chemiſts, to give us any examples of a compounded body, 
that is ſpecifically heavier than the heavieſt of the ingredients, that it is made up of. 
And this is the firſt kind of inſufficiency I was taking notice of in the chemical doc- 
trine of qualities. 5 | 5 
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THe other is, that there are ſeveral bodies, which the moſt learned among them- 
ſelves confeſs not to conſiſt of their tria prima, and yet are erdowed with qualities, 
|| which conſequently are not in thoſe ſubjects to be explicated by the iria prima, which 
1 are granted not to be found in them. Thus elementary water, though never ſo pure, 

1 | (as diſtilled rain water,) has fluidity and coldneſs and humidity and tranſparency and 
| volatility, without having any of the /riaprima. And the-pureſt earth, as aſhes, carefully 
+} freed from the fixed ſalt, has gravity and conſiſtence and dryneſs and colour and fixity, 
1 without owing them either to ſalt, ſulphur, or mercury; not to mention, that there 
# are celeſtial bodies, which do not appear, nor are wont to be pretended to conſiſt of the 
1 tria prima, that yet are endowed with qualities. As the ſun has light and, as many 
| philoſophers think, heat and colour; and the moon has a determinate conſiſtence and 
i} figuration, (as appears by her mountains) and aftronomers obſerve, that the higher 

planets, and even the fixed ſtars, appear to be differingly coloured. But I ſhall not 
mulritiply inſtances of this kind, becauſe what I have ſaid may not only ſerve for my 
preſent purpoſe, but bring a great confirmation to what I lately ſaid, when I noted, 
that the chemical principles were in many caſes not neceſſary to explicate qualities: for 
ſince in earth, water, &c. fuch diffuſed qualities, as gravity, fixedneſs, colour, tranſ- 
parency and fluidity, muſt be acknowledged not to be derived from the ria prima; it 
is plain, that portions of matter may be endowed with ſuch qualities by other cauſes 
and agents than ſalt, ſulphur and mercury. And then why ſhould we deny, that alſo 
in compounded bodies thoſe qualities may be (ſometimes at leaſt) produced by the ſame 
or the like cauſes? as we ſee, that the reduction of a diaphanous ſolid to powder, pro- 
duces whiteneſs, whether the comminution happens to rock-cryſtal or to Venice glaſs, 
or to ice: the firſt of which is acknowledged to be a natural and perfectly mixed body; 
the ſecond a factitious, and not only mixed, but decompounded body; and the laſt, 
for aught appears, an elementary body, or at moſt very ſlightly and imperfectly mixed. 

And fo by mingling air in ſmall portions with a diaphanous liquor, as we do, when we 

beat ſuch a liquor into foam, a whiteneſs is produced, as well in pure water, which is 
acknowledged to be a ſimple body, as in white wine, which is reckoned among per- 

fectly mixed bodies. . 1 . 
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I FURTHER obſerve, that the chemiſt's explications do not reach deep and far 
enough. For firſt, moſt of them are not ſufficiently diſtinct and full, fo as to come 
home to the particular phænomena, not oftentimes ſo much as to all the grand ones, 
that belong to the hiſtory of the qualities they pretend to explicate. You will readily 
believe, that a chemiſt will not eaſily make out by his ſalt, ſulphur and mercury, why 
a loadſtone, capped with ſteel, may be made to take up a great deal more iron, ſome- 
times more than eight or ten times as much, than if it be immediately applied to the 
iron: or why, if one end of the magnetic needle is diſpoſed to be attracted by the 
north pole, for inſtance, of the loadſtone, the other pole of the loadſtone will not attract it, 
but drive it away: or why a bar or rod of iron, being heated red-hot, and cooled per- 
pendicularly, will, with its Jower end, drive away the flower-de-luce, or the north end 
of a mariner's needle, which the upper end of the ſame bar or rod will not repel, but 
draw to it. In ſhort, of above threeſcore properties, or notable phænomena of mag- 
netic bodies, that ſome writers have reckoned up, I do not remember, that any three 
have been by chemiſts ſo much as attempted to be ſolved by their three principles. And 
even in thoſe qualities, in whoſe explications theſe principles may more probably, than 
elſewhere, pretend to have a place, the Spagyriſts accounts are wont to fall ſo "m_ of 

* — FI being 


the Chemiſt's Doctrine of Quarirties, 
being diſtin&t and particular enough, that they uſe to leave divers conſiderable phæ· 
nomena untouched, and do but very lamely or ſlightly explicate the more obvious or 
familiar. And I have ſo good an opinion of divers of the embracers of the Spagyrical 
theory of qualities (among whom I have met with very learned and worthy men) that I 
think, that if a quality being propoſed to them, they were at the ſame time preſented 
with a good catalogue of the phenomena, that they may take, in the hiſtory of it, as 
it were with one view, they would plainly perceive, that there are more particulars to 
be accounted for, than at firſt they were aware of; and divers of them ſuch, as ma 
quite diſcourage conſidering men from taking upon them to explain them all by the ria 
prima, and oblige them to have recourſe to more catholic and comprehenſive principles. 
I know-not, whether I may not add on this occaſion, that, methinks, a chemiſt, who 
by the help of his tria prima, takes upon him to interpret that book of nature, of 
which the qualities of bodies make a great part, acts at but a little better rate than he, 
that ſeeing a great book written in a cypher, whereof he were acquainted but with 
| three letters, ſhould undertake to decypher the whole piece. For though it is like he 


would, in many words, find one of the letters of his ſhort key, and in divers words 


two of them, and perhaps in ſome all three; yet, beſides that in moſt of the words, 
wherein the known letter or letters may be met with, they may be ſo blended with other 
unknown letters, as to keep him from decyphering a good part of thoſe very words, it 


is more than probable, that a great part of the book would conſiſt of words wherein 
none of his three letters were to be found. 


E A . 


AND this is the firſt account, on which I obſerve, that the chemical theory of qua- 
lities does not reach far enough: but there is another branch of its deficiency. For 
even, when the explications ſeem to come home to the phenomena, they are not pri- 
mary, and, if I may ſo ſpeak, fontal enough. To make this appear, I ſhall at pre- 
ſent employ but theſe two conſiderations. The firſt is, that thoſe ſubſtances themſelves, 
that chemiſts call their principles, are each of them endowed with ſeveral qualities. 
Thus falt is a conſiſtent, not a fluid body; it has its weight, it is diſſoluble in water, 
is either diaphanous or opacous, fixed or volatile, ſapid or inſipid; (I ſpeak thus diſ- 
junctively, becauſe chemiſts are not all agreed about theſe things; and it concerns not 

my argument, which of the diſputable qualities be refolved upon.) And ſulphur, ac- 
cording to them, is a body fuſible, inflammable, &c. and, according to experience, 


is conſiſtent, heavy, &c. So that it is by the help of more primary and general prin- 


ciples, that we muſt explicate ſome of thoſe qualities, which being found in bodies, 


| ſuppoſed to be perfectly ſimilar or homogeneous, cannot be pretended to be derived in 


one of them from the other. And to ſay, that it is the nature of a principle to have 

this or that quality, as for inſtance, of ſulphur to be fuſible, and therefore we are not 
to exact a reaſon why it is ſo; though I could ſay much by way of anſwer, I ſhall now 
only obſerve, that this argument is grounded but upon a ſuppoſition, and will be of 
no force, if from the primary affections of bodies one may deduce any good mechani- 

cal explication of fuſibility in the general, without neceſſarily ſuppoſing ſuch a pri- 
mogeneal ſulphur, as the chemiſts fancy, or deriving it from thence in other bodies. 


And indeed, ſince not only ſalt petre, ſea ſalt, vitriol and allom, but ſalt of tartar, and 


the volatile ſalt of urine, are all of them fuſible; I do not well ſee, how chemiſts can 
derive the fuſibleneſs even of ſalts obtained by their own analyſis (ſuch as ſalt of tartar 
and of urine) from the participation of the ſulphureous ingredient; eſpecially ſince, if 

ſuch an attempt ſhould be made, it would overthrow the hypotheſis of three ſimple bo- 


dies, 
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dies, whereof they will have all mixed ones to be compounded z and ſtill it would re- 
main to be explicated, upon what account the principle, that is ſaid to endow the other 


vith ſuch a quality, comes to be endowed therewith itſelf. For it is plain, that a maſs 
of ſulphur is not an atomical or adamantine body, but conſiſts of a multitude of cor- 


puſcles of determinate figures, and connected after a determinate manner; ſo that it may 
be reaſonably demanded, why ſuch a convention. of particles, rather than many ano- 
ther, that does not, conſtitutes a fuſible body. . 


C U A r. VT. 


AND this leads me to a further conſideration, which makes me look upon the che- 
miſt's explications, as not deep and radical enough; and it is this, that, when they tell 
us, for inſtance, that the fuſibleneſs of bodies proceeds from ſulphur, in caſe they ſay 
true, they do but tell us what material ingredient it is, that being mingled with, and 
diſperſed through the other parts of a body, makes it apt to melt: but this does not in- 
telligibly declare, what it is, that makes a proportion of matter fuſible, and how the 
ſulphureous ingredient introduces that diſpoſition into the reſt of the maſs, wherewith 
it is commixed or united. And yet it is ſuch explications as theſe, that an inquiſitive 
naturaliſt chic fly looks after, and which I therefore call philoſophical. And to ſhew, 
that there may be more fontal explications, I ſhall only obſerve, that, not to wander 
from our preſent inſtance, ſulphur itſelf is fuſible. And therefore, as I lately inti- 
mated, fuſibility, which is not the quality of one atome, or particle, but of an aggre- 
gate of particles, ought itſelf to be accounted for in that principle, before the fuſible- 
neſs of all other bodies be derived from it. And it will in the following notes appear, 
that in ſulphur itſelf, that quality may be probably deduced from the convention of cor- 
puſcles of determinate ſhapes and ſizes, contexed, or connected, after a convenient 
manner. And if either nature, or art, or chance, ſhould-bring together particles en- 
dowed with the like mechanical affections, and aſſociate them after the like manner, 


the reſulting body would be fuſible, though the component particles had never been 


parts of the chemiſt's primordial- ſulphur ; and ſuch particles ſo convening, might, 
perhaps, have made ſulphur itſelf, though before there had been no ſuch body in the 


world. And what I fay to thoſe chemiſts, that make the ſulphureous ingredient the 


cauſe of fuſibility, may eaſily, mutatis mutandis, be applied to their hypotheſis, that 


rather aſcribe that quality to the mercurial, or the ſaline principle, and conſequently 


cannot give a rational account of the fuſibility of ſulphur. And therefore, though I. 
readily allow, (as I ſhall have afterwards occaſion to declare,) that ſulphur, or another 
of the tria prima, may be met with, and even abound in ſeveral bodies endowed with 
the quality, that is attributed to their participation of that principle; yet, that this 
may be no certain fign, that the propoſed quality muſt flow from that ingredient, you 
may perhaps be aſſiſted to diſcern by this illuſtration, that if tin be duly mixed with 
copper or gold, or, as I have tried, with ſilver or iron, it will make them very brittle; 
and it is alſo an ingredient of divers other bodies, that are likewiſe brittle, as blue, 
green, white, and otherwiſe coloured amels,. which are uſually made of calcined tin, 
(which the tradeſmen call putty) colliquated with the ingredients of cryſtal glaſe, and 
ſome ſmall portion of mineral pigment. But though, in all the above-named brittle 
bodies, tin be a conſiderable ingredient; yet it were very unadviſed to affirm, that 
brittlencſs, in general, proceeds from tin. For, provided the ſolid parts of conſiſtent 
bodies touch one another but according to ſmall portions of their ſurfaces, and be not 
inpl.cated by their contexture, the metalline, or other compoſition, may be brittle, 
'£10vgh there be no tin at all in it. And, in effect, the materials of glak, 11 
= roug 
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brought to fuſion, will compoſe a brittle body, as well when there is no putty colli- 
uated with them, as when there is. Calcined lead, by the action of the fire, may be 
melted into a brittle maſs, and even into tranſparent glaſs, without the help of tin, or 
any other additament. And I need not add, that there are a multitude of other bodies, 
that cannot be pretended to owe their brittleneſs to any participation of tin, of which 
they have no need, if the matter they conſiſt of, wants not the requiſite mechanical 
iwolitions | e 
- yes here I ſhall venture to add, that the way employed by the chemiſts, as well as 
the Peripateticks, of accounting for things by the ingredients, whether elements, prin- 1 
ciples, or other bodies, that they ſuppoſe them to conſiſt of, will often fruſtrate | | 
the naturaliſts expectation of events, which may frequently prove differing from 
what he promiſed himſelf, upon the conſideration of the qualities of each ingredient. | 
For the enſuing notes contain divers inſtances, wherein there emerges a new quality j 
differing from, or even contrary to any, that is conſpicuous in the ingredients; as two . El 
tranſparent bodies may make an opacous mixture, a yellow body and a blue, one, that 1414 
is green; two malleable bodies, a brittle one; two actually cold bodies, a hot one; | my 
two fluid bodies, a conſiſtent one, &c. And as this way of judging, by material 
principles, hinders the forcknowledge of events from being certain; ſo it much more 
hinders the aſſignation of cauſes from being ſatisfactory; ſo that, perhaps, ſome would 
not think it very raſh to ſay, that thoſe, who judge of all mixed bodies, as apothecaries =. 
do of medicines, barely by the qualities and proportions of the ingredients (ſuch as, | = 
among the Ariſtotelians, are the four elements, and among the chemiſts the tria prima,) | 
do, as if one ſhould pretend to give an account of the phænomena and operations of 1 
clocks and watches, and their diverſities by this, that ſome are made of braſs wheels, | | 
ſome of iron, ſome have plain ungilt wheels, others of wheels overlaid with gold, be 
ſome furniſhed with gutſtrings, others with little chains, &c. and that therefore the qua- 
litiez and predominancies of theſe metals, that make parts of the watch, ought to have 1 
aſcribed to them, what indeed flows from their co-ordination and contrivance. 8 3 


THE laſt defect I obſerve in the chemical doctrine of qualities, is, that in man 
caſes it agrees not well with the phænomena of nature, and that by one or both of theſe 
ways. Firſt, there are divers changes of qualities, wherein one may well expect, that 
a chemical principle ſhould have a great ſtroke, and yet it does not at all appear to have 
lo, He, that conſiders, what great operations divers of the Hermeticks aſcribe to this 
or that hypoſtatical principle, and how many qualities, according to them, muſt from 
it be derived, can ſcarce do other than expect, that a great change, as to thoſe qualities, 
happening in a mixed body, ſhould, at leaſt, be accompanied with fome notable action 
of, or alteration in the principle. And yet I have met with many inſtances, wherein 
qualities are produced, or aboliſhed, or very much altered, without any manifeſt intro- 
| auction, expulſion, or conſiderable change of the principle, whereon that qualiry is 
laid to depend, or perhaps of either of the two others: as when a piece of fine ſilver, 
that having been nealed in the fire, and ſuffered to coo! leiſurely, is very flexible, is 
made ſtiff, and hard to bend, barely by a few ſtrokes of a hammer. And a ſtring of 
a lute acquires or loſes a ſympathy, as they call it, with another ſtring of the ſame or 
another inſtrument, barely by being either ſtretched, ſo as to make an uniſon with it, 1 
or ſcrewed up, or let down, beyond or beneath that degree of tenſion. = 
To multiply inſtances of this kind, would be to anticipate thoſe, you will hereafter ' 
meet with in their due places. And therefore I ſhall paſs on, from the firſt ſort of —— 1 
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phenomena, that favour not the chemical hypotheſis about qualities, to the other, 
which conſiſts of thoſe, wherein either, that does not happen, which, according to 
their hypotheſis, ought to happen, or the contrary happens to what, according to their 
hypotheſis, may juſtly- be expected. Of this you will meet with inſtances hereafter ; 1 
ſhall now trouble. you. but with one, the better to declare my meaning. It is not un- 
known to thoſe chemiſts, that work much in ſilver and in copper, that the former will 
endure ignition, and become red-hot in the fire, before it will be brought to fuſion; 
and the latter is yet far more difficult to be melted down than the other: yet if you 
ſeparately diffolve thoſe two metals in aqua fortis, and by evaporation reduce them to 
. cryſtals, theſe will be brought to fuſion in a very little time, and with a very moderate 
heat, without breaking the glaſſes that contain them. If you aſk a vulgar chemiſt the 
cauſe of this facility of fuſion, he will, probably, tell you, without ſcruple, that it is 
from the ſaline parts of the aqua fortis, which, being imbodied in the metals, and of a 
very fuſible nature, impart that eaſineſs of fuſion to the metals they are mixed with. 
According to which plauſible explication one might well expect, that, if the faline 
corpuſcles were exquifitely mingled with tin, they would make it far more fuſible than 
of itſelf it is. And yet, as I have elſewhere noted, when I put tin into a convenient 
quantity of aqua fortis, the metal being corroded, ſubſided, as is uſual, in the form of 
whites of eggs, which being well dried, the tin was fo far from being grown more fuſi- 
ble by the addition of the ſaline particles of the menſtruum, that, whereas it is known, 
that ſimple tin will melt long before it come to be red-hot, this prepared tin would en- 
dure, for a good while, not only a thorough ignition, but the blaſt of a double pair of 
bellows, (which we uſually employed to melt ſilver and copper itſelf,) without being 
at all brought to fuſion. And as for thoſe Spagyrifts, that admit, as moſt of them are 
granted to do, that all kinds of metals may be turned into gold, by a very ſmall proportion 
of what they call the philoſophers elixir, one may, I think, ſhew them, from their 
own conceſſions, that divers qualities may be changed, even in ſuch conſtant bodies as 
metals, without the addition of any conſiderable proportion of the ſimple ingredients, 

to which they are wont to aſcribe thoſe qualities; provided the agent, (as an efficient, 
rather than as a material cauſe,) be able to make a great change in the mechanical af. 
fections of the parts whereof the metal it acts on is made up. Thũs if we ſuppoſe a 
pound of ſilver, a pound of lead, and a pound of iron to be tranſmuted into gold, 
each by a grain of the powder of projection, this tinging powder, as a material cauſe, 
is inconſiderable, by reaſon of the ſmallneſs of its bulk, and as an efficiznt cauſe, it 
works differing, and even contrary effects, according to the diſpoſition, wherein it finds 
the metal to be tranſmuted, and the changes it produces in the conſtituent texture of it. 
Thus it brings quickſilver to be fixed, which it was not before, and deprives it of the 
| fluidity, which it had before; it brings ſilver to be indiſſolvable in aqua fortis, which 
readily diffolved it before, and diſſoluble in aqua regis, which before would not touch 
it; and which is. very conſiderahle to our preſent purpoſe, whereas it makes iron much 
more fuſible than Mars, it makes lead much leſs fuſible than whilſt it retained its priſtine 
form, ſince Saturn melts ere it come to ignition, which gold requires to bring it to 
fuſion. But this is propoſed only as an argument ad hominem, till the truth of the tranſ- 
mutation of metals into gold, by way of projection, be ſufficiently proved, and the 
circumſtances, and phenomena of it, particularly declared. 
. I muſt not forget to take notice, that ſome learned modern chemiſts would be thought 
to explicate divers of the changes, that happen to bodies in point of odours, colours, 
&c. by ſaying, that, in ſuch alterations, the ſulphur, or other hypoſtatical principle, 
is intraverted or extraverted, or, as others ſpeak, inverted. But I confeſs, to me theſe 
ſeem to be rather new terms, than real explications. For, to omit divers of the argu- 
* — | —_ ments 


- zhe- Chemiſt's Doctrine of QuALITIESõ. 

ments mentioned in this preſent treatiſe, that may be applied to this way of ſolving the 
phænomena of qualities, one may juſtly object, that the ſuppoſed extraverſion or in- 
traverſion of ſulphur, can by no means reach to give an account of ſo great a variety 

of odours, colours, and other qualities, as may be found in the changed portions of 
matter we are ſpeaking of, And, which is more, what they call by theſe and the like 
names, cannot be done without local motion tranſpoſing the particles of the matter, and 
conſequently producing in it a change of texture, which is the very thing we would 
infer, and which being ſuppoſed, we may grant ſulphur to be oftentimes actually pre- 
ſent in the altered bodies, without allowing it to be always neceſſary to produce the al- 
terations in them, ſince corpuſcles, ſo conditioned and contexed, would perform ſuch 

effects, whether ſulphur, as ſuch, did, or did not make up the ſubject matter of the 
chan "OM | | 9 5 

1 now I ſhall conclude, and partly recapitulate what has been delivered in this 


and the two foregoing chapters, with this fammary conſideration z that the chemiſt's 


falt, ſulphur, and mercury themſelves are not the firſt and moſt ſimple principles of 
bodies, but rather primary concretions of corpuſcles, or particles more ſimple thah they, 
as being endowed only with the firſt, or moſt radical, (if I may fo ſpeak) and moſt 
catholick affections of ſtmple bodies, namely, bulk, ſhape, and motion, or reſt; by 
the different conventions or coalitions of which minuteſt portions of matter, are made 


thoſe differing concretions, that chemiſts name ſalt, ſulphur, and mercury. And to 
this doctrine it will be conſonant, that ſeveral effects of this or that ſpagyrical principle 


need not be derived from falt, for inſtance, or ſulphur as ſuch, but may be explained 


by the help of ſome of thoſe corpuſcles, that I have lately called more ſimple and 
radical; and ſuch explications being more ſimple and mechanical, may be thought, 


upon that ſcore, more fundamental and fatisfaftory. EL, 
+. © MA v0 


 1KNOW it may be objecked, in favour of the chemiſts, that as their hy poſtatical 


principles, ſalt, ſulphur, and mercury, are but three, ſo the corpuſcularian principles 
are but very few; and the chief of them bulk, ſize, and motion, are but three neither; 


ſo that it appears not, why the chemical principles ſhould be more barren than the 


mechanical. To which allegation I anſwer, that, beſides that theſe laft named prin- 


ciples are more numerous, as taking in the poſture, order, and fituarion, the reſt, and, 


above all, the almoſt infinitely diverſifiable contextures of the ſmall parts, and the 
thence reſulting ſtructures of particular bodies, and fabrick of the world: beſides this, 
I ſay, each of the three mechanical principles, ſpecified in the objection, though but 
one in name, is equivalent to many in effect; as figure, for inſtance, comprehends not 
only triangles, ſquares rhomboides, trapeziums, and a multitude of polygons, whether 
ordinate or irregular ; but, beſides cubes; priſms, cones, ſpheres, cylinders, pyramids, 
and other ſolids of known denominations, a, ſcarce numerable multitude of hooked, 
branched, eel-like, ſcrew-like, and other irregular bodies; whereof, though theſe, and 
ſome others, have diſlinct appellations, yet the greateſt part are nameleſs; fo that it need 


be no wonder, that I ſhould-make the mechanical principles fo much more fertile, that 
is, applicable to the production and explication of a far greater number of phenomena, 


than the chemical; which, whilſt they are conſidered but as ſimilar bodies, that are in- 
gredients of mixed and compounded ones, are chiefly variable but by the greater or 
leſſer quantity, that is employed by nature or art to make up the mixed body. And 
painters obſerve, that black and white, though mixed in differing proportions, will 
ſtill make bur l 

the texture reſultin 


Vo L. IV, 


g from their mixtures, may acquire qualities, that neither of them 
99 8 5 had 


ighter and darker greys. And if it be ſaid, that theſe ingredients, by 
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elements afforded a better theory of qualities. 


* 


. 


Of the IM HEART EZe To F/ - 
had before; I ſhall anſwer, that to alledge this, is, in effect, to confeſs, that they muſt 
take in the mechanical principles (for to them belongs the texture or ſtructure of bodies) 
to aſſiſt the chemical ones. And, on this occaſion, to borrow ar: illuſtration from our 
unpubliſhed dialogue of the requiſites of a good hypotheſis, I ſhall add, that a chemiſt, 
that ſhould pretend, that becauſe his three principles are as many as thoſe of. the Cor- 
puſcularians, they are as ſufficient, as thefe, to give an, account of the book of nature; 
methinks, I ſay, he would do like a man, that ſhould pretend, that, with four and 
twenty words, he would make up a language, as well as others can with the four and 


twenty letters of the alphabet, becauſe he had as many words already formed, as they 


had of bare letters; not conſidering, that, inſtead of the ſmall number of variations; 
that can be made of his words by prepoſitions and terminations, the. letters of the alpha- 
bet being variouſly combined, placed, and reiterated, can be eaſily made to compoſe 
not only his four and twenty words, with their variations, but as many others, as a 


whole language contains. 


5 


e . | 
NOTWITHSTANDING all, that I have been obliged to ſay to the diſadvan- 
tage of the chemical principles, in reference to the explication of qualities, I would 
not- be thought to grant, that the Peripateticks have reaſon to triumph, as if their four 
For, if I had, together with leiſure 
enough to perform ſuch a taſk, any obligation to undertake it, I preſume, it would 


not be difficult to ſhew, . that the Ariſtotelian doctrine, about particular qualities, is 


liable to ſome of the ſame objections with the chemical, and to ſome others no leſs con- 
ſiderable; and that, to derive all the phanomena their doctrine ought to folve, from 
ſubſtantial forms and real qualities elementary, is. to impoſe on us a theory more barren 
and precarious, than that of the Spagyriſts. E N | 
Tuar, to derive the particular qualities of bodies from thoſe ſubſtantial forms, 
whence the ſchools would have them to flow, is but an inſufficient and unfit way of ac- 


counting for them, may appear by this, that ſubſtantial forms themſelves are things, 


whoſe exiſtence many learned philoſophers deny, whoſe theory many of them think in- 
comprehenſible, and the moſt candid and judicious of the Peripateticks themſelves con- 


feſs it to be very abſtruſe; ſo that, from ſuch doubtful and obſcure principles, we can 


hardly expect clear explications of the nature and phænomena of qualities; not to urge, 
that-the Ariſtotelian definitions, both of qualities in general, and of divers of the more 
familiar qualities in particular, as heat, cold, moiſture, diaphaneity, &c. are far 
enough from being clear and well framed, as we elſewhere have occaſion to ſhew. 
 AnoTHER thing, which makes the ſcholaſtic doctrine of qualities unſatisfactory, is, 
that it ſeldom fo much as attempts to teach the manner, how the qualities themſelves, 
and their effects or operations, are produced. Of this you may elſewhere find an inſtance 


given in the quality, that is wont to be firſt in the liſt, viz. that of heat; which, 


though it may intelligibly and probably be explicated by the corpuſcular hypotheſis, yet, 
in the Peripatetic account, that is given of it, is both too queſtionable and too ſuper- 
ficial to give much content to a rational inquirer. And indeed to ſay, that a ſubſtan- 
tial form (as that of the fire) acts by a quality, (called heat) whoſe nature it is to pro- 
duce ſuch an effect, (as to ſoften wax, or harden clay,) ſeems to be no other in ſub- 
ſtance, than to ſay, that it produces ſuch an effect by ſome power it has to produce it. 
But what that power 1s, and how it operates, is that, which, though we moſt deſire to 
know, we are left to ſeek. But to proſecute the imperfections of the Peripatetic hypo- 
theſis, were to intrench upon another diſcourſe, where they are more fully laid mt 


ze Chemiſt': Doctrine of QuarrmTies. 
And therefore I ſhall now but lightly glance upon a couple of imperfections, that more 
particularly relate to the doctrine of qualities. „ 

the Ariſtotelians for their elements, as well as by the chemiſts for their principles, that, 
becauſe this or that quality, which they aſcribe to an element or a principle, is found 
in this or that body, which they call mixed, therefore it muſt owe that quality to the 


participation of that principle or element. For, the ſame texture of parts, or other 


modification of matter, may produce the like quality in the more ſimple and the more 
compounded body, and they may both ſeparately derive it from the ſame cauſe, and 
not one from the participation of the other. So water, and earth, and metals, and 
ſtones, &c. are heavy, upon the account of the common cauſe of gravity, and not 
becauſe the reſt partake of the earth; as may appear in elementary water, which is as 


ſimple a body as it, and yet is heavy: ſo water and oil, and exactly dephlegmed ſpirit 
of wine, and mercury, and alſo metals and glaſs of antimony, and minium or calcined 
lead, whilſt theſe three are in fuſion, are fluid, being made fo by the variouſly deter- 


mined motions of their minute parts, and other cauſes of fluidity, and not by the par- 
ticipation of water, ſince the arid calces of lead and antimony are not like to haye re- 


| tained, in the fire, ſo volatile a liquor as water, and ſince fluidity is a quality, that 
mercury enjoys in a more durable manner than water itſelf : for that metalline liquor, 
as alſo ſpirit of wine well rectified, will not be brought to freeze with the higheſt de- 


gree of cold of our ſharpeſt winters, though a far leſs degree of cold would make 
water ceaſe to be fluid, and turn it into ice, 4427 4 > 
To this I ſhall only add, in the ſecond place, that it is not unpleaſant to ſee, how ar- 


bitrarily the Peripateticks derive the qualities of bodies from their four elements, as if, 


to give an inſtance in the lately named quality, liquidity, you ſhew them exactly de- 


phlegmed ſpirit of wine, and aſk them, whence it has its great fluidneſs, they will tell 


: you, from water, which yet is far leſs fluid than it; and this ſpirit of wine itſelf is 


much leſs ſo than the flame, into which the ſpirit of wine is eaſily reſoluble. But if 
you aſk, whence it becomes totally inflammable, they muſt tell you, from the fire; 
and yet the whole body, at leaſt, as far as ſenſe can diſcover, is fluid, and the whole 
body becomes flame, (and then is moſt fluid of all;) ſo that fire and water, as con- 
trary as they make them, muſt both be, by vaſt odds, predominant in the ſame body. 


This ſpirit of wine alſo, being a liquor, whoſe leaſt parts, that are ſenſible, are actu- 
ally heavy, and compoſe a liquor, which is ſeven or eight hundred times as heavy as 
air of the ſame bulk, which yet experience ſhews not to be devoid of weight, muſt be 


ſuppoſed to abound with earthy particles; and yet this ſpirituous liquor may, in a trice, 
become flame, which they would have to be the lighteſt body in the world. 3 

Bur, to enlarge on this ſubject, would be to forget, that the deſign of this tract engages 
me to deal not with the Peripatetic ſchool, but the Spagyrical. To which I ſhall there- 
fore return, and give you this advertiſement about ir, that what I have hitherto objec- 
ted, is meant againſt the more common and received doctrine about the material prin- 


ciples of bodies reputed mixed, as it is wont, by vulgar chemiſts, to be applied to the 
rendering an account of the qualities of ſubſtances corporeal; and therefore I pretend 
not, that the paſt objections ſhould conclude againſt other chemical theories, than that, 
which I was concerned to queſtion. And if adept philoſophers. (ſuppoſing there be 
ſuch) or any other more than ordinarily intelligent Spagyriſts, ſhall propote any par- 
ticular hypotheſis, differing from thoſe, that l have queſtioned, as their doctrins and 
reaſons are not yet known to me; ſo I pretend not, that the paſt arguments ſhould 


conclude againſt them, and am willing to think, that perſons advantaged: with ſuch 


peculiar opportunities, to dive into the myſteries of nature, will be able to give us, if 
| | O o 2 ; | 8 they 


Anp firſt, I do not think it a convincing argument, that is wont to be employed by 
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of the grand phænomena of qualities; which, if he ſhall do, he will find me 
thing, as a philoſophical theory of qualities. 


RroxntcTtons vin the HyYrotungsrs 
they ſhall pleaſe, a far better account of the qualities of bodies, than what is wont to 
be propoſed by the generality of chemiſts. „ Freda TT VER 

Favs, dear Pyrephilus, 1 have laid before you ſome of the chief imperfections I 
have obſerved, in the vulgar chemiſts doctrine of qualities; and conſequently I have 
given you ſome of the chief reaſons, that hinder me from acquieſcing in it. And as 
my objections are not taken from the ſcholaſtical ſubtleties, nor the doubtful ſpeculations 
of the Peripateticks, or other adverſaries of the Hermetick philoſophy, but from the 


nature of things, and from chemical experiments themſelves; fo, I hope, if any of 
your ſpagyrical friends have a mind to convince me, he will attempt to do it by the moſt 


proper way, which is, by actually giving us clear and particular explications, at leaſt, 
very ready to 
acquieſce in a truth, that comes uſhered in, and endeared by ſo acceptable and uſeful a 
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| 7 PRESUME, it will not be difficult to diſcern, that much of what has been ſaid 


about the imperfection of the vulgar chemical doctrine concerning qualities, may, 
with eaſy variations, be applied to ſome other hypotheſes, that are of kin to that doc- 
trine, and particularly to their theory, that would derive both the qualities of bodies, 
and the reſt of the phænomena of nature from what they eall acidum and alcali. For 
though theſe two differences may be met with in a great number and variety of bodies, 
and conſequently the conſideration of them may frequently enough be of good uſe, 
| (eſpecially to Spagyriſts, and phyſicians, when they are converſant about the ſecondary 
and, if I may ſo call them, chemical cauſes and operations of divers mixed bodies;) 
yet I confeſs I cannot acquieſce in this hypothefis of alcali and acidum, in the latitude, 
wherein 1 find it urged and applied by the admirers of it, as if it could be uſefully 
ſubſtituted in the place of matter and motion. 5 5 
Tux hypotheſis being in a fort ſubordinate to that of the tria prima, in aſeribing to 
two contrary ſaline principles, what vulgar chemiſts do to their ſalt, ſulphur, and mer- 
cury; moſt of the objections we have made againſt the vulgar chemical doctrine, may, 
as I lately intimated, be applied, by a little variation, to this, and therefore I ſhall 
need but to touch upon the main things, that keep me from acquieſcing in this 


C H Af. I.. 


AND firſt, it ſeems precarious to affirm, that in all bodies, or even in all the ſen- 
ſible parts of mixeds, acid and alcalizate parts are found; there not having been, that 
I know, any experimental induction made of particulars any thing near numerous 
enough to make out ſo great an aſſertion, and in divers bodies, wherein experience is 

vouc 


* 


| of Atcati and AcinuMm 
vouched for the inexiſtence of theſe principles, that inexiſtence is indeed proved, not 


by direct and clear experience, but upon a ſuppoſition, that ſuch and ſuch effects flow 
from the operations of the aſſumed principles. 5 ond oy 

Sou Spagyriſts, when they ſee aqua-fortis diſſolve filings of copper, conclude from 
thence, that the acid ſpirits of the menſtruum meet in the metal with an alcali upon 
which they work; which is but an unſafe way of arguing, fince good ſpirit of urine, 
which they take to be a volatile alcali, and which will make a great conflict with aqua- 
fortis, „ill, as I have elſewhere noted, diſſolve filings of copper both readily enough 
and raore genuinely than the acid liquor is wont to do. So, when they ſee the ma- 
giſtery of pearl or coral made by dropping oil of tartar into the ſolutions of thoſe bo- 
dies made with ſpirit of vinegar, they aſcribe the precipitation to the fixed alcali of 
the tartar, that mortifies the acidity of the ſpirit of vinegar ; whereas the precipitation 
would no lefs enſue, if, inſtead of alcalizate oil of tartar, we employ that highly acid 
liquor which they call oleum ſulphuris per campanam. e 

{ think alſo it may be doubted, whether thoſe, I reaſon with, are ſo certain as the 


fuppoſe, that at leaft, when they can manifeſtly diſcover an acid, for inſtance, in : | 
body, the operation of that body upon another, which they judge to abound with an 


alcali, muſt be the effect of a conflict between thoſe two jarring principles, or, if I 


may fo call Them, duellifts. For an acid body may do many things, not ſimply as an 


acid, but on the ſcore of a texture or modification, which endows it with other qua- 
lities as well as acidity, whoſe being aſſociated with thoſe other qualities in ſome caſes, 
may be but accidental to the effect to be produced; ſince by one or more of theſe other 

qualities the body may act in caſes, where prejudice may make a chemiſt conſider no- 
thihg but acidity. Thus when ſome chemiſts ſee an acid menſtruum, as aqua-fortis, 
ſpirit of ſalt, oil of vitriol, &c. diſſolve iron, they preſently aſcribe the effect to an 
acidity of the liquors, whereas well dephlegmed urinous ſpirits, which they hold to 


have a great antipathy to acids, will, as I have tried in ſome of them, readily enou h 


8 
diſſolve crude iron even in the cold. And on the other ſide, mercury will not work on 


the filings of iron, though this be ſo open a metal, that even weak liquors will do it; 
and yet if one ſhould urge, that quickſilver readily diſſolves gold in amalgamation, he 


may expect to be told, according to their doctrine, that mercury has in it an occult 


acid, by which it performs the ſolution; whereas it ſeems much more probable, that | 


mercury has corpuſeles of ſuch a ſhape and ſize, as fit them to inſinuate themſelves in- 


to the commenſurate pores they meet with in gold, but make them unfit to enter rea- 


dily the pores of iron, to which nature has not made them congruous; as on the other 
fide the ſaline corpuſcles of aqua-fortis will eaſily find admiſſion into the pores of iron, 
but not into thoſe of gold, to which they do not correſpond as they do to the others. 


And when a knife, whoſe blade is touched with a load-ſtone, cuts bread and takes up 


filings of iron, it does neither of them upon the ſcore of alkali and acidum, but the one 


upon the viſible ſhape, and the ſtiffneſs of the blade, and the other upon the latent con- 
trivance or change of texture produced by the operation of the loadſtone in the par- 


ticles, that compoſe the ſteel. 8 | . 

Tars may perhaps be farther illuſtrated by adding, that when blue vitriol, being 
beaten and finely ſearced, makes a white powder, that whiteneſs is a quality, which 
the powder has not, as being of a vitriolate nature; for rock-ceyſtal or Venice-glaſs, 
being finely beaten, will have the ſame operation on the eye. But it proceeds from the 


tranſparency of the body and the minuteneſs, multitude, and confuſed firuation of the 


corpuſcles, that make up the powder. And therefore, if other bodies be brought by 

comminution into parts endowed with ſuch mechanical affections, as we have named; 

theſe aggregates will act upon the organs of fight, as white bodies, 
3 | | 
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AND this leads me to another exception againſt the hypotheſis of 1 duelliſts, 
which is, that the framers of it ſeem arbitrarily to have aſſigned provinces or offices to 


each of their two principles, as the chemiſts do to each of their tria prima, and the 


Peripateticks to each of their four elements. For it is not enough to ſay, that an acid, 
for inſtance, as ſuch, performs theſe things, and an alcali ſo many others, that they 
divide the operations and phænomena of nature, or at leaſt (as ſome, more cautious, 


are content to ſay) of mixed bodies between them; ſince aſſettions of ſuch great mo- 


ment ought not to be advanced or received without ſufficient proof. And perhaps the 
very diſtribution of ſalts into acids and alcalies hath ſomewhat of arbitrary in it, ſince 
others may, without aſſuming much more, take the freedom to diſtribute them other- 


wiſe, there being not only ſeveral things, wherein acids and alcalies agree, but alſo ſeveral 


things, wherein ſalts of the ſame, denomination widely differ. As for inſtance, ſome alca- 
lies, according to thoſe I reaſon with, are, like ſalt of tartar, fixed, and will endure the 
violence of the fire; others, Jike ſalt of urine or harts-horn, ' are exceedingly fugitive, 
and will be driven up with a ſcarce ſenſible degree of beat; ſome, as ſaſt of tartar, 
will precipitate the ſolution of ſublimate into an orange-tawny; others, as ſpirit of 
blood and harts- horn, precipitate ſuch a ſolution into a milky ſubſtance. Oil of tartar 
will very ſlowly operate. upon filings of copper, which ſpirit of urine and harts-horn 
will readily diſſolve in the fire. ; . 1745 34 9! 


|  AnD among acids themſelves the difference is no leſs, if not much greater. Some 


of them will diſſolve bodies, that others will not, as aqua: fortis will diſſolve ſilver and 


mercury, but leave gold untouched; or as aqua- regis, though made without ſal - ar- 


moniac, that diſſolves gold readily, will diſſolve mercury but ſcurvily, and ſilver not at all. 


: And this may happen, when the menſtruum, that will not diſſolve the body, is reputed 
much ſtronger than that, which does; as dephlegmed ſpirit of vinegar will diſſolve 


lead, reduced to minute parts in the cold; which is an effect, that chemiſts are not 
wont to expect from ſpirit of ſalt. Nay, which is more, one acid will precipitate what 


another has diſſolved, and contrarily; as ſpirit of falt will precipitate filver out of 


ſpirit of nitre. And I found oil of vitriol to precipitate bodies of divers kinds, mi- 
nerals and others, out of ſome acid menſtruums, particularly ſpirit of vinegar. 

To this might be added the properties, peculiar to ſome particular acids, as that 
ſpicit of nitre or aqua-fortis will diſſolve camphire into an oil, and coagulate common 
oil into a conſiſtent and brittle ſubſtance like tallow ; and, though it will-both corrode 
ſilver, copper, lead, and mercury, and keep them diſſolved, it will quickly let fall al- 
moſt the whole body of tin, very ſoon after it has corroded as much as it can of it. 


By all which, and ſome other like inſtances, I am induced to queſtion whether the aci- 


dum and alcali, we are ſpeaking of, have the ſimplicity, that philoſophy requires in 
Principles; and ſhall be kept from wondering, if others ſhall think it as free for them 
to conſtitute other principles, as it is for the learned men I reaſon with, to pitch upon 


acidum and alkali - | 


AnD ſome perhaps will be bold to ſay, that, fince the former of thoſe principles 
comprehend ſuch a number of bodies, that are, many of them, very / differing, and 
ſome of them directly contrary in their operations, it ſeems a ſlight and not philoſophi- 
cal account of their nature, to define an acid by its hoſtility to an alcali, which, they 
will ſay, is almoſt as if one ſhould define a man, by ſaying, that he is an animal, that 
is at enmity with the ſerpent ; or a lion, that he is a fourfooted beaſt, that flies from a 
crowing cock. 25457 rig 
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BU T.alchough once the chiefeſt conditions, that philoſophers may juſtly require 
in principles, is, that, being to explain other things, they ſhould be very clear them- 
ſelves; yet Ido not much wonder, that the definitions given us of acidum and alcali 


ſhould be but unaccurate and ſuperficial, ſince I find not, that they have themſelves an 


clear and determinate notion or ſure marks, whereby to know them diſtinctly, without 


which chemiſts: will ſcarce: be able to form clear and ſettled notions of them. For to 
infer, as is uſual, that, becauſe a body diſſolves another, which is diſſoluble by this 
or that known acid, the ſolvent muſt alſo be acid; or to conclude, that, if a body 
precipitates a diſſolved metal out of a confeſſedly acid menſtruum, the precipitant muſt 
be an alcali; to argue thus, I ſay, it is unſecure; ſince, not to repeat what I ſaid late- 
ly of copper, I found, that filings of ſpelter will be diſſolved as well by ſome alcalies, 
(as ſpirit of ſal armoniac) as by acids. And bodies may be precipitated out of acid 
menſtruums, both by other acids, and by - liquors, where there appears not the leaſt 


alcali : as I have found, that a ſolution of tin-glaſs, made in aqua-fortis, would be 


precipitated both by ſpirit: of ſalt, and by common, or rain water. And as for the 
other grand way, that chemiſts employ, to diſtinguiſh acids and alcalies, namely by 
the heat, commotion, and bubbles, that are excited upon their being put together, 

that may be no ſuch certain ſign, as they preſume, they having indeed a dependence 
upon particular contextures, and other mechanical affections, that chemiſts are not wont 
to take any notice of. For almoſt any thing, that is fitted variouſly and vehemently to 


agitate the minute parts of a body, will produce heat in it; and ſo, though water be 


ntither an acid, nor an alcalizate liquor, yet it would quickly grow very hot, not only 
with the highly acid oil of vitriol, but (as I have more than once purpoſely tried and 


found) with the fiery alcalizate ſalt of tartar. And it is to be noted, that neither in the 
one, nor the other of theſe incaleſcent mixtures, there is produced any ſuch viſible or 
audible conflict, as, according to the doctrine of the chemiſts I reaſon with, one would 


expect. And as for the production of bubbles, eſpecially if accompanied with a hiſſin 


noiſe, neither is that ſuch a certain ſign as chemiſts imagine: for the production of 


bubbles is not a neceſſary effect, or concomitant of heat excited by conflicts, but de- 
pends very much upon the peculiar diſpoſition of bodies put together to extricate, pro- 
duce, or intercept particles of air, (or ſteams, for the time equivalent to them;) and 


therefore as oil of vitriol, mixed in a due proportion with fair water, may be brought 


to make the water too hot to be held in one's hand, without exciting bubbles; ſol have 
found, by trials purpoſely made, that alcalizate ſpirit of urine drawn from ſome kinds 
of quick- lime, being mixed with oil of vitriol moderately ſtrong, would produce an 


intenſe heat, whilſt it produced either no manifeſt bubbles at all, or ſcarce any, though 


the urinous ſpirit was ſtrong, and in other trials operated like an alcali; and although 


alſo with ſpirit of urine, made per ſe the common way, the oil of vitriol will produce 


a great hiſſing, and a multitude of conſpicuous bubbles. On the other ſide, I have 


ſometimes, though not ſo conſtantly, found, that ſome acid ſpirits, eſpecially that of 


verdigreaſe made per ſe, would, when poured upon falt of tartar, make a conflict with 


it, and produce a copious froth, though we obſerved it not to be accompanied with any 


manifeſt heat. And I elſewhere mention two bodies, upon whoſe putting together, 
numerous bubbles would, for a long time, and not without noiſe, be generated, and 
ſucceed one another, though I could perceive no heat at all to accompany this tumult. 

As for the taſte, which by many is made a great touchſtone, whereby to know acids 
and alcalies, I conſider, that there is a multitude of mixed bodies, wherein we can fo 


little 
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R ETLECTIONS pon the HyroTHRasrs 
little diſcern by the taſte, which of the principles is predominant, that this ſenſe would 
not oblige one to ſuſpect, much leſs to conclude, there were one grain of either of them 
to be found there; ſuch bodies are diamonds and rubies, and moſt gems, beſides many 
ignobler ſtones, and gold, and ſilver, and mercury, and I know not how many other 
bodies. On the other ſide, there are bodies, that abound with acid or alcalizate ſalts, 
which either have no taſte, or a quite differing one from that of the chemical principle, 


As though Venice-glaſs be in great part compoſed of a fixed alcali; yet to the tongue 


it is inſipid, and cryſtals of lune, and of lead, made with aqua-fortis, and containing 
great ſtore of the acid particles of. the menſtruum, have nothing of acidity in the mouth, 
the latter having a ſaccharine ſweetneſs, and the former an extreme bitterneſs. And 
even in vegetable ſubſtances, that have a manifeſt taſte, it is not ſo eaſy to know by that, 
whether it be the acid, or the alcalizate principle, that is predominant in them; as in 


the eſſential oils, of ſpices, and other vegetables. And in the groſs empyreumatical 


oils of woods, and even in high rectified ſpirit of wine, which therefore ſome will have 


to be an alcalizate liquor, and others liſt it among acids, though I did not find it 


\ 


neither to be deſtroyed, or much altered, by being put upon coral, or ſalt of tartar, 


as would happen to an acid menſtruum, nor yet by being digeſted with, and diſtilled 
from ſea ſalt, as might be probably expected from an alcalizate one: and among thoſe 
very bodies, which their taſtes perſuade chemiſts to reckon among acids, one may (ac- 
cording to what I formerly noted) obſerve fo great a difference and variety of reliſhes, 
that, perhaps, without being too ſevere, I may ſay, that if I were to allow acids to be 
one principle, it ſhould be only in ſome ſuch metaphyſical ſenſe, as that wherein air is 
ſaid to be one body, though it conſiſt of the aſſociated efluviums of a multitude of 


corpuſcles of very differing natures, that agree in very little, ſave in their being 
minute enough to concur to the compoſition of a fluid aggregate, conſiſting of flyin 


parts. But having dwelt longer than I intended on one objection, it is time, that! 
proceed to thoſe that remain. fe. TT; omen © 5 Iu fm | 
1G: H AN . 

ANOTHER particular, I am unſatisfied with in the hypotheſis of alcali and aci- 
dum, is, that it is in divers caſes either needleſs or uſeleſs to explain the phznomena 
of qualities, there being ſeveral of theſe produced, deſtroyed, or altered, where there 


does not appear any acceſſion, receſs, or change of either of thoſe two principles; as. 


when fluid water by hard beating is turned into conſiſtent froth, and when tranſparent 
red coral is, barely by being beaten and ſifted finely, changed into a white and opacous 
powder; and as when a very flexible piece of fine ſilver being hammered is brought to have 
a briſk ſpring, and after a while will, inſtead of continuing malleable, con or cleave 
under the hammer; and as when (to diſpatch and omit other inſtances) a ſufficiently 
thin leaf of gold, held between the light and the eye, appears green, 
ANOTHER thing (of kin to the former,) that I like not in the doctrine of acidum 
and alcali, is, that though the patrons of it, whilft they would ſeem to conſtitute but 
two principles, are fain, as I lately intimated, to make I know not how many differ- 


ing ſorts of acids, beſides ſome variety of alcalies; yet their principles are too few and 


narrow, to afford any ſatisfactory explication of the phænomena. For I fear, it will 
be very difficult for them to give a rational account of gravity, ſpringineſs, light, 
and emphatical colours, ſounds, and ſome other qualities, that are wont to be called 


manifeſt; and much more of ſeveral, that are confeſſed to be occult, as electricity, 


and magnetiſm; in which laſt I ſee not, how the affirming, that there is in the mag- 
net an acid and an alcali, and that theſe two are of contrary natures, will help * ex 
— | — | | | , Plain, 


% ALCALI and AcC1DUM. 


plain, how a load-ſtone does, as they ſpeak; attract the ſame end of a poiſed needle, 


with one of its poles, which it will drive away with the other, and determine that 
needle, when freely placed, to point north and fouth, and enable it to communicate by 
its bare touch the ſame properties, and abundance of other ſtrange ones, to another 
piece of ſteel. But I forbear to alledge particular examples referable to the ſeveral qua- 
lities above-mentioned, whether manifeſt or hidden, becauſe that in great part is already 
done in our notes about particular qualities, in which it will appear, how little able 

the employing of alcali and acidum will be to afford us an account of many things. 
And though 1 enlarge not here on this objection, yet I take it to be of that importance, 
that, though there were no other, this were enough to ſhew, that the hypotheſis, that 
is liable to it, is inſufficient for the explication of qualities; and therefore it will not, 
1 preſume, be thought ſtrange, that I add, that as for thoſe, that would extend this 


narrow chemical doctrine to the whole object of natural philoſophy, they muſt do more, | 
than I expect they will be able before they can make me their proſelyte, there being a 
multitude of phænomena in nature (divers whereof I elſewhere take notice of in re- 


ference to the chemiſt's philoſophy) in which what acidum and alkali have to do, I con- 
feſs, I do not underſtand. | 


Ea vt. 


THE laſt thing (which comprizes ſeveral others) that ſeems to me a defect in the 
dodrine of alcali and acidum, is, that divers, if not moſt of thoſe very things, that 
are pretended to be explicated by them, are not ſatisfactorily explicated, ſome things 
| being taken into the explications, that are either not fundamental enough, or not clearly 
intelligible, or are chargeable with both thoſe imperfections, AE 


AnD firſt I am diſſatisfied with the very fundamental notion of this doctrine, namely 
a ſuppoſed hoſtility between the tribe of acids and that of alkalies, accompanied, if 
you will have it fo, with a friendſhip or ſympathy with bodies belonging to the ſame 
tribe or family. For I look upon amity and enmity as affections of intelligent beings; 


and I have not yet found it explained by any, how thoſe appetites can be placed in bo- 
dies inanimate and devoid of knowledge, or of ſo much as ſenſe. And I eliewhere en- 
deavour to ſhew, that what is called ſympathy and antipathy between ſuch bodies does, 
in great part, depend upon the actings of our own intellect, which ſuppoling in every 
body an innate appetite to preſerve itſelf both in a defenſive and an offenſive way, in- 


clines us to conclude, that that body, which, though deſignleſsly, deſtroys or impairs 
rhe ſtate or texture of another body, has an enmity to it, though perhaps a ſlight me- 


chanical change may make bodies, that ſeem extremely hoſtile, ſeem to agree veiy 
well and co-operate to the production of the ſame effects. As if the acid ſp. rit of ſalt 
and the volatile alkali (as they will have it) that is commonly called ſpirit of urine be 
put together, they will, after a ſhort, though fierce conflict, upon a new contexture 
unte together into a ſalt, little, if at all, differing from ſal armoniic, in which the two 
reconciled principles will amicably join in cooling of water, diſſolving ſome metalline 
bodies, and producing divers other effects. And fo, if upon a ſtrong { lution of ſalt 
of pot-aſhes, or of ſalt of tartar, good ſpirit of nitre be dropped in a due proportiog, 
aſter the heat and tumult and ebullition are over, the acid and the alxalizace ſalts will 
convene into ſuch a concretion as falt-petre, which is taken to be a natural body, ci- 
tber homogeneous, or at leaſt conſiſting of parts, that agree very friendly together, 
and conſpited to conſtitute the particular kind of ſalt, that chemiſts call aire. 
or the [ympathy and antipathy, that is ſaid to be betwixt inanimate bodies, I eue 
Where more particularly conſider; and therefore I ſhall now add 1a the ſecond place, 
Vor. IV, P p oy | that 
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that the explications made of Phænomena, according to the doctrine of ;alkali and ad. 


dum, do not, in my apprehenſion, perform what may be juſtly expected from phi — 
loſophical explications. It is faid indeed, that the acidum working on the alkali, or 


this upon that, produces the effect propoſed ; but that is only to tell us, what is the 
agent, that operates, and not the manner of the operation, or the means and proceſs, 
whereby it produces the effect propoſed, and it is this modus, that inquiſitive naturaliſts 
chiefly deſire to learn. And if it be faid, that it is by the mutual hoſtility of the prin- 
ciples, that the effect is produced, it may be anſwered, that beſides that that hoſtility 
-irfelf is not, as we have juſt now obſerved, a thing clear, if fo much as intelligible; 
this is ſo general and indeterminate a way of explicating things, as can afford little or 
no ſatiĩsfaction to a ſearching and cautious naturaliſt, that conſiders how very numerous 


and very various the phænomena of qualities are. 
oy 'TO clear up and to countenance what I have been now ſaying, I ſhall only take 


notice of ſome few obvious phænomena of one of the moſt familiar operations wherein 
acidum and alkali are ſuppoſed to be the grand agents. It is known to the very boys of 
- chemiſts, that aqua regis will diſſolve gold, copper and mercury, and that with theſe 


metals, eſpecially with the ſecond, it will produce an intenſe degree of heat. If now 


the cauſe of this heat be demanded, it may be expected, that the patrons of the Duel- 
liſts will anſwer, that it is from the action of the acid ſalts of the menſtruum upon the 


alkali they meet with in the metals. But not to mention how many things are here pre- 
ſumed, not proved; nor that I know fome acid menſtruums, and ſome much more 


_ evidently alkalizate bodies than theſe metals are, which yet do not upon their mixtures 


produce any ſenſible heat; not, I ſay, to mention theſe, it is eaſy to diſcern, that this 
anſwer names indeed two ſuppoſed efficients of heat, but does not explicate or declare 


how theſe agents produce that quality, which depends upon a certain vehement and 


various agitation of the ſingly inſenſible parts of bodies, whether the Duelliſts, or any 


other, though very differing cauſes, put them into a motion ſo modified. And there- 


fore gold and copper, by bare concuſſion, may be brought to an intenſe degree of heat, 
without the acceſſion of any acid parts to work upon them. But then further, when 

we are told, that aqua regis by its acidity working on the metalline alkali makes a diſ- 
ſolution of the metal; I am told indeed, what they think to be the agent in this change, 
but not at all ſatisfied how this agent effects it; for, copper being a very hard metal, 


and gold generally eſteemed by chemiſts the cloſeſt and compacteſt body in nature, | 


would gladly know, by what power and way ſuch weak, and probably either brittle or 
flexible bodies, as acid ſalts, are enabled with that force to disjoin ſuch ſolid and cloſely 
| Coherent corpulcles, as make up the viſible maſſes of copper and gold, nay, and ſcatter 
them with that violence, as, perhaps to toſs up multitudes of them into the air. And 
ſince in the diſſolution of theſe metals there is another phænomenon to be accounted 
for, as well as the forcing of the parts aſunder, namely the ſuſtentation of the metal in 
the menſtruum, the chemiſts would have much informed me, if they had well explain - 


ed, how their acidum and alkali is able to ſuſtain and give fluidity to the corpuſcles of 


the diſſolved metal, which though it be but copper, is nine times as heavy as a bulk of 
water equal to it, and if it be gold, is nineteen times heavier than the liquor, that muſt 
keep it from ſinking; and at leaſt divers times heavier in ſpecie than the ſalts, that arc 
mingled with the aqueous parts, can make the menſtruum compoſed of them both. 
Whereas trial has aſſured me, that, if a piece of wax, or any other ſuch matter, be 


made by leſs than the hundredth part heavier than an equal bulk of water, it 00 
Pa . A 


3 


when thoroughly. immerſed, fall to the bottom, and reſt there. I might alſo aſk a 
further ion about theſe diſſolutions, as why, whereas aqua regis diſſolves mercury, 


without being much changed in colour by it, gold retains its own citrinity or yellowneſs 


in the ſolvent, and the ſolution: of copper is of a colour, which being greeniſh-blew is 


quite differing from that of the metal, that affords it, as well as from that of the ſol- 


vent? And I might recruit theſe; with other queries not impertinent, but that theſe may 
ſuffice (for a ſample) on this occaſion, and allow me to conclude this chapter, by repre- 
ſenting one thing, which. I would gladly recommend and inculcate to you, namely, 
that * Thoſe hypotheſes do not a little hinder the progreſs of human knowledge, that 


introduce morals and politicks into the explications of corporeal nature, where all 


« things are indeed tranſacted according to laws mechanical. 
c H A P. VII. 


I MIGHT eaſily have been more copious in the inſtances annexed to the foregoin 
animadverſions, but that, being deſirous to be ſhort as well as clear, I purpoſely de- 
clined to make uſe of divers others, that ſeemed proper to be employed, and indeed 
might ſafely enough have been ſo, becauſe thoſe I have mentioned and eſpecially thoſe 

(which make a great part of them) that are mechanical, are not liable to the ſame ex- 
ceptions, that I foreſaw Ar be made to elude the force of the examples I paſſed by. 
And though I think I coul 
or unſatis factory; yet that could ſcarce be done without engaging in controverſies, that 
would prove more tedious than I judged them neceſſarx. 

Anp yet, although what I have ſaid in this excurſion be but a part of what I could 
ſay, I would not be thought to have forgot what I intimated at the beginning of it. 


For though the reaſons I alledged keep me from SIG in the doctrine of alkali 
and acidum, as it is propoſed under the notion of a philoſophical hypotheſis, ſuch as 


the Carteſian or Epicurean, which are each of them alledged by their embracers to be 


mechanical, and of a very Catholick extent; yet I deny not, that the conſideration of 
the Duelliſts (or the two jarring principles of alkali and acidum) may be of good uſe to 

Spagyriſts and phyſicians, as I elſewhere further declare. Nor do I pretend by the paſt 
diſcourſe, that queſtions one doctrine of the chemiſts, to beget a general contempt of 


their notions, and much leſs of their experiments. For the operations of chemiſtry 
may be miſapplied by the erroneous reaſonings of the artiſts, without ceaſing to be 
themſelves things of great uſe, as being applicable, as well to the diſcovery or confir- 


mation of ſolid theories, as the production of new phenomena, and beneficial effects. 


And though I think, that many notions of Paracelſus and Helmont, and ſome nther 


eminent Spagyriſts, are unſolid, and not worthy the veneration, that their admirers 


cheriſh for them; yet divers of the experiments, which either are alledged to favour 
theſe notions, or on other accounts are to be met with among the followers of theſe men, 
deſerve the curioſity, if not the eſteem, of the induſtrious inquirers into nature's myſ- 
teries. And looking upon chemiſtry in groſs as a diſcipline ſubordinate to phylſicks, 
even mechanical philoſophers may juſtly, in my opinion, think favourably of it, ſince, 
whatever imperfections, or, if they pleaſe, extravagancies there may be 1n the princi- 
ples and explications of Paracelſus or other leading artiſts, theſe faults of the theorical 
part may be ſufficiently compenſated by the utilities, that may be derived from the 
practical part. And this | am the rather induced to ſay, becauſe the experiments, that 
chemiſtry furniſhes, may much aſſiſt a naturaliſt to rectify the erroneous theories, that 


oftentimes accompany them, and even thoſe (miſtakes) that are endeavoured to be 
evinced by them, . 5 | | 


| th 


Pp 2 — AND 


very well make thoſe foreſeen objections appear groundleſs 
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Of ue 'Mxenanicat ORleix 
Ax (to conclude) chemiſtry ſeems to deal with men, in reference to notions, as it 
does in reference to metals, aſſiſting wary men to detect the errors, unto. which it may 
have miſled the unwa:y : for the ſame.art, that has taught ſome to impoſe on others, 
(and perhaps themſelves firſt) by blanching copper, imitating gold, &c. does alſo ſup. 
ply ſay-maſters and refinets, with the means, by the cupel, cements, aqua fortis, &c, 
to examine, whether coins be true or falſe, and diſcover adulterate gold and filver to be 
counterfeit. eee | 55 Wy Is, 
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EXPERIMENTS and NOTES 


ABOUT THE 


Mechanical Origin and Production of Vo LAT IL II v. 


ADVERTISEMENTS about the EXPERIMENTS and Norzs relating to 
3 CHEMICAL QUALITIES. ee RE 


| WW HEX after I had gone through the common operations of chemiſtry, I be- 


gan to make ſome ſerious reflections on them, I thought it was pity, that in- 
ſtruments, that might prove ſo ſerviceable to the advancement of natural phi- 
loſophy, ſhould not be more ſtudiouſly and ſkilfully made uſe of to fo good a purpoſe: 


I faw indeed, that divers of the chemiſts had, by a diligent and laudable employment 


of their pains and induſtry, obtained divers productions, and lighted on ſeveral phz- 
nomena, conſiderable in their kind, and indeed more-numerous, than, the narrowneſs 
and ſterility of their principles conſidered, could well be expected. But I obſerved 
too, that the generality of thoſe, that buſy themſelves about chemical operations; 
ſome, becauſe they practiſe phyſick, and others, becauſe they either much wanted, or 
greedily coveted money, aimed, in their trials, but at the preparation of good medi- 
eines for the human body, or to diſcover the ways of curing the diſeaſes or imperfec- 
tions of metals, without referring their trials to the advancement of natural philoſo- 
phy in general; of which moſt of the alchymiſts ſeem to have been ſo incurious, that 
not only they did not inſtitute experiments for that purpoſe, but overlooked and de- 
ſpiſed thoſe undeſigned ones, that occurred to them, whilſt they were proſecuting a pre- 
paration of a medicine, or a tranſmutation of metals. The ſenſe I had of this too 
general omiſſion of the chemiſts, tempted me ſometimes to try, whether I could do 
any thing towards the repairing of it by handling chemiſtry, not as a phyſician, or an 
alchymiſt, but as a meer naturalift, and ſo by applying chemical operations to philo- 
ſophical purpoſes. And, in purſuance of theſe thoughts, I remember I drew up a 
ſcheme of what I ventured to call a chemia philoſophica, not out of any affectation of a 
ſplendid title, but to intimate, that the chemical operations, there treated of, were 
not directed to the uſual ſcopes of phyſicians, or tranſmuters of metals, but partly to 
Muſtrate, or confirm ſome philoſophical theories by ſuch. operations; and partly to ex- 
plicate thoſe operations, by the help of ſuch theories. 
Bur before I had made any great progreſs in the purſuit of this deſign, the fatal 
peſtilence, that raged in London, and in many other parts of England, in the years 
1664 and 6;, obliging me, among the reſt, to make ſeveral removes, which put me 


* 


and PRODUCTION of VoLAaTILITY. 

upon taking new meaſures, and engaging me in other employments of my time, made 
me ſolong neglect the papers I had drawn up, that, at laſt, I knew not where to find 
them, (though, I hope, they are not yet miſlaid beyond recovery,) which 1 was the 
leſs troubled at, becauſe the great difficulties, to be met with in ſuch an undertaking, 
did not a little diſcourage me, ſuch a taſk requiring, as well as deſerving, a perſon 


better furniſhed, than T had reaſon to think myſelf, with abilities, leiſure, chemical expe- 


riments, and conveniences, to try'as many more, as ſhould appear needful. But yet, 
to break the ice for any, that may hereafter think fit to ſet upon ſuch a work, or, to 
ſhorten my own labour, if I ſhould fee cauſe to reſume it myſclf, I was content to throw 
-in, among my notes about other particular qualities, ſome experiments and obſervations 


about ſome of thoſe, that I have elſewhere called chemical qualities, becauſe it is chiefly 


by the operations of chemiſts, that men have been induced to take ſpecial notice of 
them. Of theſe notes I have aſſigned to ſome qualities more, and to ſome fewer, 
as either the nature or importance of the ſubje& ſeemed to require, or my leiſure and 


other circumſtances would permit. And though I have not here handled the ſubjects 


they belonged to, as if I intended ſuch a chemia pbiloſopbica; as I lately mentioned, 
becauſe my deſign did not make it neceſſary, but did, perhaps, make it impertinent 
for me to do ſo; yet, in ſome of the larger notes, about volatility and fixednefs, and 
_ eſpecially about precipitation, I have given ſome little ſpecimens of the theorical part 
of a philoſophical account of thoſe qualities, - or operations, that, I hope, will not be 
wholly uſeleſs. I know, it may be objected, that I ſhould have employed, for in- 


ſtances, ſome more conſiderable experiments, if not arcana; but, though poſſibly i - 


am not altogether unfurniſhed with ſuch, yet, aiming rather to promote philoſophy, 
than appear a poſſeſſor of elaborate proceſſes, I declined ſeveral experiments, that re- 
quired either more ſkill, or more time, or more expence, than could be well expected 
from moſt readers, and choſe rather to employ ſuch experiments, as may be more eaſily 
or cheaply tried; and, which is mainly to be conſidered, being more ſimple, are more 
clearly intelligible,” and more fit to have notions and theories built upon them; eſpeci- 

ally conſidering, that the doctrine of qualities being itſelf converſant about ſome of the 
rudimental parts, if I may ſo call them, of natural philoſophy, it ſeemed unfit to em- 
ploy intricate experiments, and whoſe cauſes were liable to many diſputes, to fettle a 
theory of them. In ſhort, my deſign being to hold a taper, not fo much to chemiſts, 


as to the naturaliſts, it was fit I ſhould be leſs ſollicitous to gratify the former, than 
to inform the latter. - 


I * — 1 


EXPERIMENTS and NOTES, about the MEcnanical Ok1GiN and 
e PRO DVS TION of VOLATILITY, 
% 


„ „— 1 


S far as I have yet obſerved, the qualifications or attributes, on whoſe account a 


portion of matter.is found to be volatile, are chiefly four; whereof the three 
former moſt regard the ſingle corpuſcles, as ſuch; and the laſt, the manner of their 
union in the aggregate or body they make up. ED, OL. 
Bur before I enter upon particulars, give me leave to advertiſe you here, once for 
all, that, in the following notes about volatility and fixedneſs, when I ſpeak of the 
corpuſcles, or minute parts of a body, I do not mean ſtrictly either the elementary 
parts, ſuch as earth and water, or the hy poſtatical principles, ſuch as ſalt, fulphur, or 
mercury; for theſe things come not here into conſideration : but only ſuch corpuſcles, 


whether of a ſimple, compounded, or decompounded nature, as have the particles they | 


conſiſt 
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conſiſt. of ſo firmly united. chat Txt be totally disjoined, or diflipated, -by 


that degree of fire or heat, wherein the matter is ſaid. to be volatile, or to be fixed. 

But theſe combined particles will, in their aggregate, either aſcend, or continue un- 

ly raiſed per modum unius, (as they. ſpeak), or as one entire corpuſcle, . As in a corpuſcle 

1 of ſal armoniac, whether it be a natural gr factitious thing, or whether it be perfectly 

141 | ſimilar, or compounded of differing parts, I look upon the entire corpuſele, as a vo- 
| | A.̃ tile portion of matter; and ſo I do on a corpuſcle of ſulphur, though-experience ſhews, 

HIRE 1 when it is kindled, that it has great ſtore of acid ſalt in it, but which, is not extricated 
—_ -. by bare ſublimation: and ſo colcothar of vitriol falls, under our conſideration, as a 


11418 fixed body, without enquiring what cupreous or other mineral, and not totally fixed 
_ x Parts, mAY be united with the earthly ones; fince the fires, we expoſa it to, do not ſepa- 
13 10: rate them. 5 43-4. ee een CCC 
11 11 it | AND this being premiſed in the general, I now proceed to ſorpe- particulars. And 
_ 113.7 1 firſt, to make a volatile body, the parts ſhould, be very ſmall. For, cæteris paribus, 
_—_ thoſe, that are fo, are more eaſily put into motion by the action of the fire, and other 
i wy agents, and conſequently more apt to be elevated, when, by the determination of the 
. movent, the ſituation of the neighbouring bodies, or other mechanical circumſtances, 
1 the agitated corpuſcles can continue their motion with leſs reſiſtance upwards, than any 
1 other way, (as either downwards, or horizontally.) And if, as it is highly probable, 
» WE that, which in light bodies, or at leaſt, in moſt of them, is wont to paſs for poſitive: 
” TH. | levity, be but a leſs degree of gravity, than that of thoſe contiguous bodies, that raiſe 
THE them; it will happen, that, in very many caſes, (for, I ſay, not in all,) the great pro- 
1 portion of the ſurface of a corpuſcle to its bulk, (which is uſually greater in the leſſer 
11 particles,) by making it more apt to be wrought on, either by the air agitated by the 
HER fire, or by the effluvia of kindled fuel, or by the impulſe of the. ſhaken corpuſcles of 
1: | the body itſelf, will much facilitate the elevation of ſuch a minute particle, by expo- 
1 Y ing a greater portion of it to the action of the agent, as it will oftentimes alſo facilitate 
1 | 1 the renewed ſuſtentation of ſuch a ſmall body in the air, which reſiſts more the deſcent 
': EH | of particles, whoſe ſurfaces are large, than of others of the ſame; gravity and bulk: as 
516 a leaf of paper diſplayed will much longer hover in the air, than if it were reduced in- 
1 1 : to a ball or pellet. That this minuteneſs of particles may diſpoſe them to be carried 
TT upwards, by the impulſe of other bodies, and that of the agitated air, js very obvious 
_ 11 to be obſerved: as we ſee, that horſes in a highway, though they be not able, with the 
7, B40 LK ſtrokes of their feet, to make ſtones, or gravel, or clods of earth fly up, yet they 
r will eaſily raiſe clouds of duſt, oftentimes mingled with the ſmaller grains of ſand. 
. And, where timber is ſawing, the ſame wind, that will not, in the leaſt, move the 
1 beams, and ſcarce at all move the chips, will eaſily carry up the ſaw-duſt into the air. 
„ And we ſee in our chimneys, that the ſmoke readily aſcends, whilſt even ſmall clods of 
. ſcot, which is but an aggregate of the particles of ſmoke, fall headlong down. 
1s ih £C: a4. #5 I 
IT: THAK THE next qualification requiſite in the corpuſcles of volatile bodies is, that they | 
"438{1; be not too ſolid or heavy. For if they be fo, though their bulk be very ſmall, yet, 
43814: _ unleſs other circumſtances do much compenſate their weight, it will be very difficult 
1 | 's to elevate them, becauſe of the great diſproportion of their ſpecific gravity to that of 
4 4818 the air, (which contributes to ſuſtain andeven raiſe many ſorts of volatile parts) and to 
141 : the ſtrength of the igneous effluvia or other agents, that would carry them up. Thus 
T2911 we fee, that filings of lead or iron, and even minium (which is the calx of lead) though 
I * 4 the grains they conſiſt of be very ſmall, will not eaſily be blown up like common duſt, 
1. or meal, or other powders made of leſs ponderous materials. —.— 
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and PRODUCTION ff VortaTtILimay,. 
A third qualification to be deſired in the corpuſcles, that ſhould make up a volatile 
body, is, that they be conveniently ſhaped for motion. For if they be of branched, 
hooked, .or other yery irregular or inconvenient figures, they will be apt to be ſtopped 
and detained by other bodies, or intangled among themſelves, and conſequently very 
difficult to be carried upwards, in regard that, whilſt they are thus faſtened, either to 
one another, or to any ſtable body, each ſingle corpuſcle is not only to be conſidered, 
as having its own peculiar bulk, ſince its coheſion with the other corpuſcle or body, that 


detains it, makes them fit to be looked upon per modum unius; that degree of heat, they 


are expoſed to, being preſumed uncapable of disjoining them. And this may be one 
reaſon, why water, though it be ſpecifically heavier than oil, yet is much more eaſily 
brought to exhale in the form of vapours than is oil, whoſe corpuſcles by the laſting 


ſtains they leave on cloth, wood, wool, &c. (which water will but tranſiently moiſten, 


not ſtain) ſeem to be of very intangling figures. 3 . 

Taz fourth and laſt qualification requiſite in a volatile body is, that the parts do 
loofely adhere, or at leaſt be united in ſuch a manner, as does not much indiſpoſe them 
do be ſeparated by the fire in the form of fumes or vapours. - 

' Fox he, that conſiders the matter, will eaſily grant, that, if the contexture of the 
corpuſcles, whereof a body conſiſts, be intricate, or their coheſion ſtrong, their mu- 
tual implication, or their adherence to each other, will make one part hinder another 
from flying ſeparately away, and their conjunction will make them too heavy or un- 
weildy to be elevated together, as intire, though compounded parts. Thus we ſee, 
that in ſpring, or the beginning of ſummer, a wind, though not faint, is unable to 


carry off the lighteſt leaves of trees, becauſe they ſtick faſt to the bows and twigs on 


which they grow, but in Autumn, when that adheſion ceaſes, and the leaves fit but 


| looſely on, a wind no ſtronger than that they reſiſted before, will with eaſe blow them 


not without ſome cauſe, that I added above, that in a fluid body, the parts ſhould at 


off, and ir ore ak them up a good way into the air. But here note, that it was 


| leaſt be united in ſuch a manner, as does not much indiſpoſe them to be ſeparated. For 


it is not impoſſible, that the parts of a body may, by the figures and ſmoothneſs of the 
ſurfaces, be ſufficiently apt to be put into motion, and yet be indiſpoſed to admit ſuch 
a motion as would totally ſeparate them and make them fly up into the air. As, if you 


take two pieces of very flat and well poliſhed marble or glais, and lay them one upon 
the other, you eaſily make them ſlide along each other ſurfaces, but not eaſily pull up 
one of them, whillt the other continues its ſtation. And when glaſs is in the ſtate of 
fuſion, the parts of it will eaſily ſlide along each other, as is uſual in thoſe of other 
fluids, and conſequently change places, and yet the continuity of the whole is not in- 
tirely broken, but every corpuſcle does ſomewhere touch ſome other corpuicle, and 


thereby maintain the coheſion, that ind:ſpoles it for that intire ſeparation accompanied 


with a motion upwards, that we call avolation And fo, when ſaltpetre alone is in a 
crucible expoſed to the fire, though a very moderate degree of it will ſuffice to bring 
the ſalt to a ſtate of fuſion, and conſequently to put the corpuſcles, that compoſe it, 
into a reſtleſs motion; yet a greater degree of heat, than is neceſſary to melt ir, will 
not extricate ſo much as the ſpirits, and make them fly away. 


CH A P. III. 


THE foregoing doctrine of the volatility of bodies may be as well illuſtrated as 


applied, if we proceed to deduce from it the general ways of volatilization of bodies, 


or of Introducing volatility into an aſſigned portion of matter. For theſe ways ſeem 
not inconveniently reducible to five, which I ſhall ſeverally mention, though nature 


and 
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the finer parts of the ſalts by the operation of the fire. 


of a phylician's curioſity. 
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Of the ME cyanical OASI 


and art do uſually employ two. or more of them in conjunction. For which reaſon I 


would not, when I ſpeak of one of theſe ways, be underſtood, as if, excluding the 

reſt, I meant, that no other concurred with it. 3 eee ee | 
Tus firlt of the five ways or means of volatilizing a body is, to reduce it into mi - 

nute parts, and, caeteris paribus, the more minute they are the better, 9 


Tur the bringing a body into very minute parts may much conduce to the volatiliz- 


ing of it, may be gathered from the vulgar practice of the chemiſts, who, when they 
would ſublime or diftil antimony, ſal armoniac, ſea-falt, nitre, &c. are wont to beat 


them to powders to facilitate their receiving a further comminution by the action of 


the fire. And here 1 obſerve, that in ſome bodies this comminution ought not to be 


made only at firſt, but to be continued afterwards. For chemiſts find by experience, 
though perhaps, without conſidering the reaſon of it, that ſea- ſalt and nitre will very 
hardly afford their ſpirits in diſtillations, without they be mingled with powdered clay 
or bole, or ſome ſuch other additament, which uſually twice or thrice exceeds the weight 
of the ſalt itſelf: although theſe additaments, being themſelves fixed, ſeem unlikely to 
promote the volatilization of the bodies mixed” with them, yet by hindering the ſmall 
rains of ſalt to melt together into one lump or maſs, and conſequently by keeping them 
in the ſtate of comminution, they much conduce to the driving up of the ſpilits, or 
Bur to proſecute a little what I was ſaying of the conduciveneſs of bringing a body 
into ſmall parts to the volatilization of it, I ſhall add, that in ſome caſes the comminu- 
tion may be much promoted by employing phyſical, after mechanical, ways; and that, 
when the parts are brought to ſuch a pitch of exiguity, they may be elevated much 


better than before. Thus, if you take filings of Mars, and mix them with fal armo- 
niac, ſome few parts may be ſublimed ; but if, as I have done, you diſſolve thoſe 


filings in good ſpirit of ſalt, inſtead of oil of vitriol, and having coagulated the ſolu- 
tion, you calcine the greeniſh cryſtals or vitriolum martis, that will be afforded, you 
may with eaſe, and in no _ time, obtain a crocus martis of very fine parts; ſo that! 


remember, when we exquiſitely mingled this very fixed powder with a convenient pro- 


portion of ſal armoniac, and gradually preſſed it with a competent fire, we were able 
ro elevate at the firſt ſublimation a conſiderable part of it; and adding a like, or ſome 
what inferior, proportion of freſh ſal armoniac to the caput mortuum, we could raiſe fo 
conſiderable a part of that alſo, and in it of the crocus, that we thought, if we had 
had conveniency to purſue the operation, we ſhould, by not many repeated ſublima- 
tions, have elevated the whole crocus, which (to hint that upon the by,) afforded a 


ſublimate of ſo very aſtringent a taſte, as may make the trial of it in ſtanching of 


blood, ſtopping of fluxes, and other caſes, where potent aſtriction is deſired, worthy 


CH © 3 I 


T HE ſecond means to volatilize bodies is, to rub, grind, or otherwiſe reduce their 
corpuſcles to be either ſmooth, or otherwiſe fitly ſhaped to clear themſelves, or be dil- 
intangled from each other. JJ „ mW | 

By reaſon of the minuteneſs of the corpuſcles, which keeps them from being ſepas - 
rately diſcernible by the eye, it is not to be expected, that immediate and ocular in- 
ſtances ſhould be given an this occaſion; but. that ſuch a change is to be admitted in 
the ſmall parts of many bodies, brought to be volatile, ſeems highly probable from 
the account formerly given of the requiſites or conditions of volatility, whoſe intro 
duction into a portion of matter, will ſcarce be explicated without the e i 

— — — | uc 


and Prnopuction of Volatility, 


ſuch a change. To this ſecond inſtrument of volatilization, in concurrence with the 
firſt, may probably be referred the following phenomena: in the two firſt of which 
there is employed no additional volatile ingredient; and in the fourth, a fixed body is 
. diſpoſed to volatility by the operation of a liquor, though this be carefully abſtracted 
from it. 11 TY. | 
a 1. Ir urine freſhly made be put to diſtil, the phlegm will firſt aſcend, and the vola- 
tile ſalt will not riſe till that be almoſt totally driven away, and then requires a not in- 
conſiderable degree of fire to elevate it. But, if you putrify or digeſt urine, though 
in a well-cloſed glaſs veſſel, for ſeven or eight weeks, that gentle warmth will make 
the ſmall parts ſo. rub againſt, or otherwiſe act upon, one another, that the finer ones 
of the ſalt, will perhaps, be made more flender and light, and however will be made 


to extricate themſelves ſo far, as to become volatile, and, aſcending in a very gentle 


heat, leave the greateſt part of the phlegm behind them. { 
2. So, if muſt, or the ſweet juice of grapes, be diſtilled, before it have been fer- 
mented, it is obſerved by chemiſts, and we have tried the like in artificial wine made 
of raiſins, that the phlegm, but no ardent ſpirit, will aſcend, But when this liquor is 
reduced to wine by fermentation, which is accompanied with a great and inteſtine com- 
motion of the juſtling parts, hitting and rubbing againſt one another, whereby ſome 
probably come to be. broken, others to be variouſly ground and: fubtilized, the more 
ſubtile parts of the liquor being extricated, or ſome of the parts being, by theſe opera- 
tions, brought to be ſubtle, they are qualified to be raiſed by a very gentle heat before 


the phlegm, and convene into that fugitive liquor, that chemiſts, for its activity, call 


ſpirit of wine. Nor is it only in the ſlighter inftances afforded by animals and vege- 
tables, that volatility may be effected by the means lately mentioned; for experience 
hath aſſured me, that it is poſſible, by an artificial and long digeſtion, wherein the parts 
have leiſure for frequent juſtlings and attritions, ſo to fubtilize and diſpoſe the corpul- 
cles, even of common ſalt, for volatility, that we could make them aſcend in a moderate 
fire of ſand, without the help of bole, oil of vitriol, or any volatilizing additament ; and, 


which is more conſiderable, the ſpirit would, in riſing, precede the phlegm, and leave 
the greateſt part thereof behind it. EDS. 5 e | PRES! 
Tuls inteſtine commotion, of parts, capable of producing volatility in the more diſ- 
poſed portions of a body, though it be much more eaſy to be found in liquors, or in 
moiſt and ſoft bodies, yet I have ſometimes, though rarely, met with it in dry ones, 


And particularly I remember, that, ſome years ago, having, for trial-ſake, taken 


muſtard-feed, which is a body pregnant with ſubtile parts, and cauſed it to be diſtilled 
per /e in a retort, I had, as I hoped, (without any more ado,) a great many grains of 


a clear and figured, volatile ſalt at the very firſt diſtillation: which experiment having, 
for the greater ſecurity, made a ſecond. time with the like ſucceſs, I mentioned it to 


lome loyers af chemiftry, as what, I juſtly ſuppoſed, they had not heard of. I leave it 
to farther en 


might nat ſuffice to make in them a change equivalent in order to volatilization, and the 


yielding a volatile ſalt, to that, which we have obſerved fermentation and putrefaCtion 
to have made in the jui 


lucceſs may be expected in ther trials, I cannot tells eſpecially, not having by me any 


notes of the events of ſome attempts, which that enquiry, put me upon: only, I re- 


member in general, that, as ſome trials, I made with other feeds, and even with aro- 
matic ones, did not afford me any volatile ſalt; ſo the ſucceſs of other trials made 
25 now and then think, that ſome ſubjects of the vegetable kingdom, whence we are 
ont to drive over acid ſpitits, but no dry ſalt, may be diſtilled with ſo luckily re- 
Vor. IV. | . 2 Sulated 


| iry, whether, in a body fo full of ſpirits, as muſtard-ſeed, the action 
or re- action of the parts among themſelves, perhaps promoted by juſt degrees of fire, 


uice of grapes, urine, and ſome other bodies. How tar the like 
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gulated a heat, as to afford ſomething, though but little, of volatile falt; and, that 
perhaps more bodies would be found to do ſo, were they not too haſtily or violently 
preſſed by the fire, whereby ſuch faline ſchematifms of the deſired parts of the matter 
are (by being diſſtpated or confounded) deſtroyed or vitiated, as in a flow, dextrous, or 
fortunate way of management would come forth, not in a liquid, but a ſaline form. 
Of which obſervation, we may elſewhere mention ſome inſtances, and fhall, before 


. the cloſe of this paper, name one, afforded us by crude tartar. 


3. Troven ſilver be one of the fixedeſt bodies, that we know of, yet, that it is 


not impoſſible, but that, chiefly by a change of texture, it may ſtrangely be diſpoſed to 


volatility, I was induced to think, by what I remember once happened to me, A 

ntleman of my acquaintance, ftudious of chemical arcana, having lighted on a 
trange menſtruum, which he affirmed, and I had ſome cauſe to believe, not to be 
corroſive, he abſtracted it from ſeveral metals, (for the ſame liquor would ſerve again 
and again,) and brought me the remainders, with a deſire, that I would endeavour to 
reduce thoſe of lead and ſilver into the priſtine metals again, which he had, in vain, 


attempted to do: whereupon, though I] found the white calx of lead reducible, yet, 


when F came to the calx of filver, 1 was not able to bring it into a body; and having, 
at length, melted ſome lead in a gentle fire, to try whether I could make it fwallow up 
the calx, in order to a farther operation, I was not a little ſurprized to find, that this. 
mild heat made the calx of ſilver preſently fly away, and ſublime in the form of a 


Farina volatilis, which whitened the neighbouring part of the chimney, as well as the 


upper part of the crucible, 1 . | 
4. From that, which chemiſts themſelves tel us, I think we may draw a good ar- 

gument ad bominem, to prove, that volatility depends much upon the texture, and: 

other mechanical affections ef a body. For divers of thofe Hermetick philoſophers; 


(as they are called) that write of the elixir, tell us, that when their philoſophick mer- 


cury or grand ſolvent, being ſealed up together with a third or fourth part of gold in a 
glaſs egg, is kept in convenient degrees of fire, the whole matter, and conſequently: 
the gold, will, by the mutual. operation of the included ſubſtances, be fo changed, 
that not only it will circulate up and down in the glaſs, but, in caſe the digeſtion or 


decoction ſhould be broken off at a certain inconvenient time, the gold would be quite 
ſpoiled, being, by the paſt and untimely ended operation, made too volatile to be re- 


ducible again into 
only the 


gold: whereas, if the decoction: be duly continued unto the end, not 
but all the philoſophical mercury or menſtruum will be turned into a: 


fulphur, or powder of a wonderfully fixed nature, I know, there are ſeveral Chry- 


ſopæans, that ſpeak much otherwiſe- of this operation, and tell us, that the gold em- 
ployed about it muft be philoſophic gold: bur I know too, that there are divers others, 


(and thoſe too none- of the leaſt candid*or rational,) that ſpeak of it, as I have done; 


and that is ſufficient to ground an argument on towards all thoſe, that embrace their 
doctrine. And, in this cafe, it is conſiderable, that it is not by any ſuperadded addi- 


tament, that the moſt fixed body of gold. is made volatile, but the-fame maſly matter, 


conſiſting of gold and philoſophic mercury, is, by the change of texture produced, or 
occaſioned by the various degrees and operations of fire upon it, brought to be firſt 
volatile, and then extreamly fixed. And having ſaid this, in reference to one tribe of 
the modern Spagyriſts, to another of them, the Helmontians, Ethink, I can offer a good 
argument ad bomiuem from the teſtimony and experiments of the founder of their 


ſect. 


5. Tux acute Helmont, among other prodigious powers, that he aſcribes to the alka- 
heſt, affirms, that, by abſtracting it frequently enough, it would {6 change all tangible 
bodies, and conſequently ſtones and metals, that they might be diſtilled over into liquors 

| 5 DP. — — equiponderant 
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equiponderant to the reſpective bodies, that afforded them, and having all the qualities 


of rain water; which if they have, I need not tell you, that they mult be very volatile. 
And I ſee not how thoſe, that admit the truth of this ſtrange alkaheſtical operation, 


can well deny, that volatility depends upon the mechanical affections of matter, ſince 


it appears not, that the alkaheſt does, at leaſt in our caſe, work upon bodies otherwiſe 
chan mechanically. And it muſt be confeſſed, that the ſame material parts of a por- 
tion of a corporeal ſubſtance, which, when they were aſſociated and contexed (whether 
by an archeus, ſeed, form, or what elſe you pleaſe,) after ſuch a determinate manner, 
| conſtituted a ſolid and fixed body, as a flint or a lump of gold; by having their tex- 
ture diſſolved, and (perhaps after being ſubtilized) by being freed from their former 
implications, or firm coheſions, may become the parts of a fluid body totally volatile. 


F 


THE fourth means of making a body voluile is, by affociating the particles to be 


raiſed with ſuch as are more volatile than themſelves, and of a figure fit to be faſtened 
to them, or are at leaſt apt, by being added to them, to make up, with them, corpuſ- 
cles more diſpoſed than they to volatility. This being the grand inftrument of volatili- 
zation, I ſhall ſpend ſomewhat the more time about it. Bur I ſhall firſt here a little ex- 


plain the laſt clauſe, (that I may not be obliged to reſume it elſewhere) by intimating, | 


that it is not impoſlible, that the particles of an additament, though not more volatile 


than thoſe of the body it is mixed with, and perhaps, though not volatile at all, will 
yet conduce to volatilize the body wherewith it is mingled. For the particles of the 
additament may be of ſuch figures, and fo aſſociated with thoſe of the body to be ele- 

vated, as in this to enlarge the former pores, or produce new ones, by intercepting little 


cavities (for they muſt not be great ones) between the particles of a body to be raiſed, 


and thoſe of the additament. For, by theſe and other ſuch ways of aſſociation, the 
corpuſcles, reſulting from the combination or coalition of two or more of theſe differing | 


particles, may, without becoming too big and unweildy, become more conveniently 


ſhaped, or more light in proportion to their bulk, and ſo more eaſily buoyed up and 


ſuſtained in the air, (as when the lid of a copper box being put on, makes the whole 
box emerge and ſwim in water, becauſe of the intercepted cavity, though neither of 


the parts of the box would do ſo,) or otherwiſe more fitted for avolation than the parti- 


cles themſelves were, before their being joined to thoſe of the additament. 

By two things, chiefly, the — of the additament may contribute to the ele- 
vation of a body. For, firſt, the parts of the former may be much more diſpoſed for 
avolation than is neceſſary to their own volatility. As when in the making of ſal armo- 


niac, the ſalline particles of urine and of ſoot, are more fugitive than they need be, to 
be themſelves ſublimed, and thereby are advantaged to carry up with them the more 


luggiſh corpuſcles, whereof ſea ſalt conſiſts. And next; they may be of figures fo 


proper to faſten them well to the body to be elevated, that the more fugitive will not 
driven away, or disjoined from the more fixed by ſuch a degree of heat as is ſuffi- 


cient to raiſe them both together: to which effect the congruity, or figuration, is as 
well required, as the lightneſs or volatility of the particles of the additament. And 
therefore ſome of the fugitiveſt bodies, that we know, as ſpirit of wine, campiire, 

&c. will not volatilize many bodies, which will be elevated by far leſs fugitive addita- 
ments; becauſe the corpuſcles of ſpirit of wine ſtick not to thoſe of the body they are 
mingled with, but, eaſily flying up themſelves, leave thoſe behind them, which they 
did rather barely touch, 


they be endowed with figures, that fir them for a competently firm coheſion with the 


Qq 2 body 


than firmly adhere to: whereas far leſs fugacious liquors, if 
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+ you ſome inftances in bodies, that are very 


| Portion of them elevated, may be copiouſly endes 


in the newly mentioned inftance of Ali 


| 


Of the Mxcnanteat OrxiGtn. 
they are mingled with, will be able to voladilize it. Of which T'ſhaHl how pty 
2 1 ponderous, or very fixed, or both. -- give 
Amp I ſhall begin with colvothar, though it being à vitriolate calx, made by a laſt- 
ing and vehement fire, it is (conſequently) capable of reſiſting ſuch a one. This being 
exquiſitely ground with an equal weight of ſal armoniae, which is itſelf à falt, but 
moderately volatile, will be in good part ſublimed into thok yellow flowers, which we 
have elſewhere more prinum 


particularly taught to prepare, under the name of en- 


veneris; in which, that many vitriolate corpuſcles ef the Tolcothar are really elevated, 


you may eaſily find, by putting a grain or two of that reddiſn ſubſtance into a ſtrong 


| infufion of galls, which will thereby immediately acquire an ifky colour. 


SrREIL alſo, which, to deſerve that name, muſt have endured extraordinary violen- 
ces of the fire, and greater than is needful to obtain other metals from their mother 
earth; ſteel itſelf, I ſay, being reduced to filings, and diligently ground with about an. 
equal weight of ſal armoniac, will, if degrees of fire be ſkiltully adminiſtered, (for it 
is eaſy to err in that point,) without any ptevious calcination or reduction to a crocus, 
ſuffer ſo much of the metal to be carried up, as will give the ſal armoniac a notable 
colour, and an ironiſh tafle. 15 4 | mas 5 

Aup here it will be proper to obſerve, for the ſake of practical chemiſts, that the 
quantity or proportion of the volatile additament is to be regarded; though not ſo 
much as its nature, yet more than it is wont to be: and divers bodies, that are thought 
either altogether unfit for ſublimation, or, at leaſt, uncapable to have any conſiderable 
ugh ſublimed, if a greater proportion 
of the additament, than we ufually content ourſelves with, be ſkilfully employed. And 
ngs of ſteel, if, inſtead of an equal weight of 
fal armoniac, the treble weight be taken, and the operation be duly managed, a fat 
greater quantity of the metal may be raifed, eſpecially if freſh fal armoniac be carefully 
ground with the caput mortuum. And ſal armoniac may, perhaps, be compounded: | 
with ſuch other bodies, heavier than itſelf, as may qualify it, when it is thus clogged, 
to elevate ſome congruous bodies better than it would of itfel alone. And I ſhall ven- 
ture to add this farther advertiſement, that if, beſides the plenty of the additament, 


there be a ſufficient fitneſs of its partieles to lay hold on thoſe of the body to be wrought 


on, mineral bodies, and thoſe ponderous enough, may be employed to volatilize other 


heavy bodies. And I am apt to think, that almoſt, if not more than almoſt, all metals 


themſelves may by copious additaments and frequent cohobations be brought to paſs 


through the neck of the retort in diſtillation; and perhaps, if you melt them not with 
equal parts, but with many 


parts of regulus of antimony, and chen proceed as the hints 
now. given will direct you, you will not find cauſe to deſpiſe what T have been ſaying. 
You know what endeavours have been, and are ſtill fruitleſsly employed by chemiſts 


do elevate fo fixed a body, as-falt of tartar, by additaments. I ſhall not now ſpeak. 


much of the enterprize in general, deſigning chiefly to tell you on this occaſion, that, 
whereas frequent experience ſhews, that {al armoniac being abſtracted from ſalt of tar- 
tar, not only the ſalt of tartar is left at the bottom, but a good part of the ſal armoniac 
is left behind with it: I ſuſpected the cauſe might be, that ſal armoniac, by the opera- 

tion of the alkali of tartar, is reduced into ſea-ſalt, and urinous or fuliginous ſalt, as it 


was at firſt compoſed of thoſe differing ingtedients; and that by this means the volatile 


falt being looſened or diſmtangled from the reſt, and being of a very fugacious natute, 


. flies eaſily away itfelf, without ſtaying long enough to take up any other falt with it. 
And therefore, if this analyſis- of the fal armoniac could be prevented, it ſeemed not 


impoſſible to me, that ſome part of the ſalt of tartar, as well as of colcothar and ſteel, 
eight be carried up by it: and according]y having cauſed the ingredients to be excec- 


ing 


— 


and PRODUCTION of VOLATIILII v. 
ingly well dried, and both nimbly and-carefully mixed, and ſpeedily expoſed to the fire, 
I have ſometimes had a 
chis happened ſo very rarely, that I ſuſpected ſome peculiar fitneſs for this work in 
ſome parcels of ſal armoniac, that are ſcarce but by the effect to be difcerned from others. 
But however, what has happened to us may argue the poſſibility of the thing, and 
may ſerve to ſhew the volatilizing efficacy of ſal armoniac; which is a compound, that 
J elſewhere recommend, and do it now again, as one 


one of the uſefulleſt productions of 
vulgar chemiſtry. | | 


 Anv ſince I have mentioned the volatilization of ſalt of tartar, preſuming your” 


curioſity will make you deſire my opinion about the poſſibility of it, I ſhall propoſe 8 


you a diſtinction, that perhaps you do not expect, by ſaying, that I think there is a 
great deal of difference between the making a volatile falt of tartar, and the making 


ſalt of vartar volatile. For though this ſeem to be bnt a nicety, yet really it is none; 
and it is very poſſible, that a man may from tartar obtain a volatile ſalt, and yet be no 


wiſe able to volatilize that tartareous ſalt, that has been once by. the incineration of the 
tartar brought to fixed alkali.. I have in the Sceptical Chemiſt ſummarily delivered a 
way, by which both I, and ſome Spagyriſts, that learned it of me, obtained from a 


mixture of antimony, nitre and crude tartar, a volatile ſalt, which in probability comes: 
from the laſt named of thoſe three bodies; but experience carefully made has aſſured: 


me, that without any additarnent, by a diſtillation warily and very ſlowly made, (in- 


ſomuch that I have ſpent near a week in diſtilling one pound of matter) very clean tartar, . 
or at leaſt the cryſtals of tartar, may, in conveniently ſhaped veſſels, be brought to 


afford a ſubſtance, that in rectification. will aſcend to the u 


F keep ſome by 
diſtiller. 


Bur now as to the making a fixed alkali of tartar become volatile, I take it to be 
another, and have found it to be a far more difficult work; the common proceſſes of 
performing it being wont to promiſe much more than they can make good; which I 
may juſtly ſay of ſome other, that private men have vaunted for great arcana, but upon 
trial have ſatisfied me ſo little, that I have divers times offered pretenders to make ſalt” 
of tartar volatile, that without at all inquiring into their proceſſes, L would lay good: 
wagers, that they could do what they pretended; not only as divers philoſophical Spa- 
gyriſts require, without any vilible addirament, but by any additament whatever; pro- 

vided I were allowed to bring the ſalt of tartar myſelf, and to examine the ſucceſs, not. 
by what may appear im the alembic and receiver, but by the weight of what would re- 


main in the bottom. For I have convinced fome of the more ingenuous artiſts, that 


the ſalt, that ſublimed,. was net indeed the alkali of tartar, but ſomewhat, that was by 


But yet I would: 
peſſible to elevate the fixed ſalt of tartar... For 


the operation produced, or rather extricated our of the additaments. 
not be thought to affirm, that it is not | 
ſometimes I have been able to do it, even at the firſt diſtillation by an artificial addi- 


tament perhaps more fixed than itſelf; but, though the operation was very grateful to 
me, as it ſhewed the poſſibility of the thing, yet the paucity of the ſalt ſublimed and 

other eircumſtances, kept me from much valuing it upon any other account. And 
there are other ways, whereby experience has affured me, that ſalt of tartar may be 
raiſed. And if one of them were not fo uncertain, that I:can never promiſe before: hand, 


that it will at all ſucceed, and the other fo laborious, difficult and coſtly, that few 


would attempt or be able to practiſe it, I ſhould think them very valuable things; ſince 
by the former way -moſt part of the falt of tartar was quickly brought over in the form 
whoſe piercing ſmell was. ſcarce tolerable; and by the latter. way fome ſalt: 


of. 


of a liquor, 
2 


portion of ſalt of tartar carried up with the ſal armoniac: but 


| pper part of. the veſſel, in the 
form of a:volatile-ſalt, as if it were of urine or of hart*s-horn ; of which tartareous ſalt, 


me: but this operation requires not only a dexterous, but a patient 
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Of the MROHANICAL ORIGIN 
of tartar of my own, being put into a retort; and urged but with ſuch a fire as could 
be given in a portable ſand-furnace, there remained not at the bottom near one half of 
the firſt weight, the additament having carried up the reſt, partly in the form of a 
liquor, but chiefly in that of a white ſublimate, which was neither ill-ſcented, nor in 
taſte corroſive, or alkalizate, but very mild, and ſomewhat ſweetiſh. And 1 do not 
much doubt, but that by other ways the fixed alkali of tartar may be elevated, eſpe- 
cially if, before it be expoſed to the laſt operation of the fire, it be dexterouſly freed. 
from the moſt of thoſe earthy and viſcous parts, that I think may be juſtly ſuſpected 
to clog and bind the truly ſaline ones. CCC 

Bur | have too long digreſſed, and therefore ſhall intimate only upon the by, that 
even the ſpurious fal tartari volatilized, that is made with ſpirit of vinegar, may, if it 
be well prepared, make amends for its empyreumatical ſmell and taſte, and may, not- 


withſtanding them, in divers caſes be of no deſpicable uſe, both as a medicine, and 


a menſtruum. 


C H A P. VI. 

BEFORE I draw towards a concluſion of theſe notes about volatility, perhaps it 
will not be amiſs, to take notice of a phænomenon, which may much ſurprize, and 
ſometimes diſappoint thoſe, that deal in ſublimations, unleis they be forewarned of it. 


For though it be taken for granted, and for the moſt part may juſtly be ſo, that by 
carefully mingling what is ſublimed with what remains, and reſubliming the mixture, 
a greater quantity of the body to be ſublimed may be elevated the ſecond time than was 


the firſt, and the third time than the ſecond, and ſo onwards; yet I have not found 
this rule always to hold, but in ſome bodies, as particularly in ſome kinds of dulcified 


colcothar, the ſal armoniac, would at the firſt ſublimation carry up more of the fixed 


powder, than at the ſecond or third. So that I was by ſeveral trials perſuaded, when 


I found a very well and highly coloured powder elevated, to lay it by for uſe, and there- 
by ſave myſelf the labour of a proſecution, that would not only have proved uſeleſs, 


but prejudicial. And if I miſremember not, by often repeated cohobations, if I may 


ſo call them, of ſa] armoniac upon crude or mineral antimony, though the ſublimate, 
that was obtained by the firſt operation, was much of it variouſly, and in ſome places 


richly coloured; yet afterwards, the ſalt aſcended from time to time paler and paler, 
leaving the antimony behind it. Which way of making ſome minerals more fixed and 
fuſible I conceive may be of great uſe in ſome medicinal preparations, though I think 


it not fit to particularize them in this place: where my chief intent was, to mention 


the phenomenon itſelf, . and invite you to conſider, whether it may be aſcribed to this, 
that by the reiterated action of the fire, and grinding together of the body to be raiſed, 


either the corpuſcles of the ſal armoniac, or thoſe of the other body, may have thoſe 


little hooked or equivalent particles, whereby they take hold of one another, broken 
or worn off; and whether the indiſpoſedneſs of the colcotharine or antimonial parts to 
aſcend, may not in ſome caſ:s be promoted by their having, by frequent attritions, ſo 


ſmoothed their ſurfaces, that divers of them may cloſely adhere, like pieces of poli- 


ſhed glaſs, and ſo make up cluſters too unweildy to be ſo raiſed, as the ſingle corpuſ- 
cles they conſiſt of, were. Which change may diſpoſe them to be at once leſs volatile 
and more fuſible. Which conjectures I mention to excite you to frame better, or at 
Jeaſt to make amends for my omiſſion of examining theſe, by trying whether the ſal ar- 
moniac, grown white again, will be as fit as it was at firſt to carry up freſh bodies; and 
alſo by obſerving the weight of the unelevated part, and employing thoſe other ot 
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of examen, which I ſhould have done, if I had not then made ſublimations for ano- 
ther end, than to clear up the doctrine of volatility. | 
Aub here it may be profitable to ſome chemiſts, though not neceſſary to my ſubject, 
to intimate, that ſublimations may be uſeful to make very fine comminutions of di- 
vers bodies. That thoſe, that are elevated are reduced to a great fineneſs of parts, is 
obvious to be obſerved in many examples, whence it has been anciently, not abſurdly, 
ſaid, that ſublimatioas are the chemiſts peſtles, ſince (as in flowers of ſulphur and an- 
timony) they do really reſolve the elevated bodies into exceeding fine flower, and much 
finer than peſtles and mortars are wont to bring them to. But that, which I intend in 
chis paragraph, is not a thing ſo obvious, ſince it is to obſerve, that ſometimes even bo- 
dies io fixed, as not at all rd aſcend in ſublimation, may yet be reduced by that opera- 
tion into powders extremely fine. For exemplifying of which, I ſhall par you in 
mind, that though Spagyriſts complain much of the difficulty of making a good calx 
of gold, and of the imperfection of the few ordinary proceſſes preſcribed to make it, 
(which would be more complained of, but that chemical phyſicians ſeldom attempt to 
prepare it,) yet we are informed by trial, that by exactly grinding a thick amalgam of 
Id and mercury with a competent weight, {at leaſt equal to its own) of finely pow- 


dered ſulphur, we may, by putting the mixture to ſublime in a conveniently ſhaped 


glaſs, by degrees of fire obtain a cinaber, that will leave behind it a finer calx of gold, 
than will be had by ſome far more difficult proceſſes. TEE 

Bur it is now time to draw towards a concluſion of our notes about volatility 
which quality depends ſo much upon the contexture of the corpuſcles, that are to be 


raiſed together, that even very ponderous bodies may ſerve for volatilizing additaments, 
if they be diſpoſed to faſten themſelves ſufficiently to the bodies they are to carry » 


along with them. For, though lead be, ſave one, the heavieſt ſolid we know of, 
and though quickſilver be the heavieſt body in the world, except gold; yet trials have 


_ aſſured us, that quiekſilver itſelf being united by amalgamation with a ſmall propor- 


tion of lead, will, by a fire, that is none of the violenteſt, and in cloſe veſſels, be 
made to carry over with it ſome of the lead. As we clearly found by the increaſed. 
weight of the quickſilver, that paſſed into the receiver; which, by the way, may 
make us cautious, how we conclude quickſilver to be pure, merely from its having 
been diſtilled over. 5 3 


Tnzxx remains but one body more heavy than thoſe I come from naming, and that 


is gold; which, being alſo of a fixity ſo great, that it is indeed admirable, I do not 
wonder, that, not only the more wary naturaliſts, but the more ſevere among the che- 
miſts themſelves, ſhould think it incapable of being volatilized. Bat yet, if we con- 
ider, how very minute parts gold may be rationally ſuppoſed to conſiſt of, and to be 
= diviſible into, methinks it ſhould not ſeem impoſſible, that, if men could light on vo- 
luatile ſalts endowed with figures fit to ſtick faſt to the corpuſcles of the gold, they 


would carry up with them bodies, whoſe ſolidity can ſcarce be more extraordinary, than 
| their minuteneſs is: and in effect, we have made more than one menſtruum, with which 
ſome particles of gold may be carried up. But when I employed that, which I re- 


commended to you formerly, under the name of menſtruum peracutum, (which conſiſts. 


mainly, and ſometimes only of ſpirit of nitre, ſeveral times drawn from butter of an- 


timony,) I was able, without a very violent fire, in a few hours, to elevate ſo much 
crude gold, as, in the neck of the retort, afforded me a conſiderable quantity of ſub- 
limate, which J have had red as blood, and whoſe conſiſting partly of gold, manifeſtly 
appeared by this, that I was able, with eaſe, to reduce that metal out of it. 

In reckoning up the inſtruments of volatilization, we muſt not quite leave out the 
mention of the air, which I have often obſerved to facilitate the elevation of ſome bo- 
| — | . | dies, 


— . 
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dies, even in cloſe veſſcls; wherein, though to fill them too full be judged, by many; 


a compendious practice, becauſe the ſteams have a leſs way to aſcend, yet experience 
has ſeveral times informed me, that, at leaſt in ſome caſes, they take wrong meaſures, 
and that (to. paſs by another cauſe of their diſappointment) a large proportion of air, 
purpoſely left in the veſſels, may more than compenſate the greater ſpace, that is to be 
aſcended by the vapours or exhalations of the matter, that is to be diſtilled or ſublimed. 
And if, in cloſe veſſels, the preſence of the air may promote the aſcenſion of bodies, 
it may well be expected, that the elevation of divers of them may be furthered, by 
being attempted in open veſſels, to which the air has free acceſs. And if we may give 


any credit to the probable relations of ſome chemiſts, the air does much contribute to 


the volatilization of ſome bodies, that are barely, though indeed for no ſhort time, ex- 
poſed to it. But the account, on which the air, by its bare preſence, or peculiar 


operations, conduces to the volatilization of ſome bodies, is a thing very difficult to 


be determined, without having recourſe to ſome notions about gravity and levity, and 
of the conſtitution of the corpuſcles, that compoſe the air; which I take to be both 
very numerous, and no leſs various. And therefore I muſt not, in theſe occaſional 
notes, launch out into ſuch a ſubject, though, for fear I ſhould be blamed for too 
much (lighting my old acquaintance the air, 1 durſt not quite omit the power it has to 
diſpoſe ſome bodies to volatility” 5 

A moderate attention may ſuffice, to make it be diſcerned, that, in what hath been 
hitherto delivered, I have, for the moſt part, conſidered the ſmall portions of mattter, 
to be elevated in volatilization, as entire corpuſcles: and therefore it may be now per- 
tinent, to intimate in a line or two, that there may be alſo caſes, wherein a kind of 


volatilization, improperly ſo called, may be affected, by making uſe of fuch addita- 


ments, as break off, or otherwiſe divide the particles of the corpuſcles to be elevated, 


and by adhering to, and ſo clogging one of the particles, to which it proves more con- 
gruous, enable the other, which is now brought to be more light, or diſengaged, to 
aſcend. This may be illuſtrated by what happens, when ſal armoniac is well ground 


with lapis calaminaris, or with ſome fixed alkali, and then committed to diſtillation: 
for the ſea-ſalt, that enters the compoſition of the ſal armoniac, being detained by the 


ſtone or the alkali, there is a divorce made between the common ſalt and the urinous and 
fuliginous ſalts, that were incorporated with it, which being now diſengaged from it, are 
eaſily elevated. I elſewhere mention, that I have obſerved, in man's urine, a kind of 


native ſal armoniac, much leſs volatile than the fugitive, that is ſublimed from man's 
blood, hartſhorn, &c. and therefore ſuppoſing, that a ſeparation of parts may be made 
by an alkali, as well in this ſalt, as in the common factitious ſal armoniac, I put to freſh 


urine a convenient proportion (which was a plentiful one) of ſalt of pot-aſhes, (that 


being then at hand,) and diſtilling the liquor, it yielded, according to expectation, a 


ſpirit more volatile than the phlegm, and of a very piercing taſte ; which way of ob- 
taining a ſpirit without any violence of fire, and without either previouſly abſtracting 
the phlegm, (as we are fain to do in freſh urine) or tediouſly waiting for the fermenta- 
tion of ſtale urine, I taught ſome chemiſts, becauſe of the uſefulneſs of ſpirit of urine: 
which being obtained this innocent way, would probably be employed with much lels 
ſuſpicion of corroſiveneſs, than if in the operation I had made uſe of quicklime. Ano- 
ther illuſtration of what I was not long ſince ſaying, may. be fetched from the experi- 
ment of making ſpirit of nitre, by mixing falt-petre with oil of vitriol, and diſtil- 
ing them together: for the oil does ſo divide or break the corpuſcles of the nitre, that 
the now diſpoſed particles of that ſalt, which amount to a great portion of the whole, 
will be made eaſily endugh to aſcend, even with a moderate fire of ſand, and ow” 
[1 
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times without any fire at all, in the form of ſpirits, exceeding unquiet, ſubtle, and apt 
to ſmoke away. 


To which inſtances of this imperfe& kind of volatilization more might be added, 


* 


but that you may well think, I have detained you but too long already with indigeſted 
notes about one quality, © © * | CR ons 
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THE laſt means of volatilizing bodies is, the operation of the fire or ſome 
other actual heat: but of this, which is obvious, it would be. ſuperfluous to diſ- 
courſe. Only this I ſhall intimate, that there may be bodies, which, in ſuch degrees 
of fire, as are wont to be given in the vulgar operations of chemiſts, will not be ele- 


vated, which yet may be forced up by ſuch violent and laſting fires, as are employed 


by the melters of ores, and founders of guns, and ſometimes by glaſs- makers. And, 
on this conſideration, I ſhall here obſerve to you, ſince I did not do it at my entrance 
on theſe notes, that chemiſts are wont to ſpeak, and I have accordingly been led to treat 
of volatility and fixity, in a popular ſenſe of thoſe terms. For, if we would conſider 
the matter more ſtrictly, I preſume we ſhould find, that volatility and fixity are but 
relative qualities, . which are to be eſtimated, eſpecially the former of them, by the de- 
gree of fire, to which the body, whereto we aſcribe one or other of thoſe qualities, is 


expoſed; and therefore it is much more difficult, than men are aware of, to determine 


accurately, when a body ought to be accounted volatile, and when not; fince there is 
no determinate degree of heat agreed on, nor .indeed eaſy to be deviſed, that may be 


as a ſtandard, whereby to meaſure volatility and fixedneſs : and it is obvious, that a 


body, that remains fixed in one degree of fire, may be forced up by another. To 
which may be added, agreeably to what I lately began to obſerve, that a body may paſs 
for abſolutely fixed among the generality of chemiſts, and yet be unable to perſevere 
in the fires of founders and glaſs- makers: which brings into my mind, that not hav- 
ing obſerved, that chemiſts have examined the fixity of other bodies, than metalline 
ones, by the cupel, I had the curioſity to put dry ſalt of tartar upon it, and found, as 
I expected, that, in no long time, it manifeſtly waſted in ſo vehement a heat, wherein 

alſo the air came freely at it, (though quick-lime, handled after the ſame way, loſt not 


of its weight; and having well mixed one ounce of good ſalt of tartar with treble its 


weight of tobacco-pipe clay, we kept them but for two, or, at moſt, three hours, in 
a ſtrong fire; yet, the crucible being purpoſely left uncovered, we found the ſalt of 
tartar ſo waſted, that the remaining mixture (which was not fluxed) afforded us not 


near a quarter of an ounce of ſalt. And indeed I ſcarce doubt, but that in ſtriftneſs 


divers of thoſe bodies, that paſs for abſolutely fixed, are but ſemi-fixed, or, at leaſt, 
ut comparatively and relatively fixed, that is, in reference to ſuch degrees of fire, as 


they are wont to be expoſed to in diſtillations, ſublimations, &c. of chemiſts; not 
ſuch as are given in the raging fires of founders and glaſs- makers. And perhaps, even 


the fires of glaſs-makers, and ſay-maſters themſelves, are not the molt intenſe, that 
may poſſibly be made in a ſhort time, provided there be but ſmall portions of matter 
tbe wrought on by them. And, in effect, I know very few bodies, beſides gold, 
that will perſevere totally fixed in the vehementeſt degrees of fire, that trials have 


made me acquainted with. And J elſewhere tell you, that, though tin, in our chemi- 
cal reverberatories themſel 


very fixed; yet in thoſe i 


ntenſe fires, that a virtuoſo of my acquaintance uſes in his 
Un-mines, there is not ſel 


dom found quantities of tin carried up to a netable height 


in 5 e form of a whitiſh powder, which, being in good maſſes, forced off from the 
Deen r F places 


ves, is wont to be reduced but into a calx, that is reputed 
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| places to which it had faſtened itſelf, does, by a ſkilful reduction, yield many a pound 


weight of good malleable metal, which ſeemed to me to be rather more, than leſs,. 
fine than ordinary tin. | 424K 


POSTS CRIVL 


| Relating to page 296, and here annexed for their ſakes, who have a mind to repeat the 
experiment there delivered, that ſo they may know the quantities employed in it. 
WITH two parts of this crocus, we ground very well three parts of ſal armoniac; 
and having ſublimed them in a ſtrong fire, we took off the high coloured ſublimate, 
and put in either an equal weight, or a weight exceeding it by half, to the caput mor- 
tuum, we found, after the ſecond ſublimation, which was alſo high coloured, that, of 
an ounce of crocus, we had raiſed ſix drams, that is, three quarters of the whole 
weight. | he "ISL 
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TDIXITY being the oppoſite quality to volatility, what we have diſcourſed about 
F the latter, will make the nature of the former more eaſily underſtood, and upon 
| that account allow me to make ſomewhat the quicker diſpatch of what I have 
to ſay of it. „ VVV ef F 
| Too qualifications, that conduce moſt to the fixity of a portion of matter, ſeem to 
be theſe. hob IR 5 | : : 
FissT, the groſſneſs, or the bulk of the corpuſcles it conſiſts of. For, if theſe be 
too big, they will be too unweildy, and unapt to be carried up into the air by the 
action of ſuch minute particles as thoſe of the fire, and will alſo be unfit to be buoyed 
up by the weight of the air; as we fee, that vapours, whilft they are ſuch, are ſmall - 
enough to ſwim in the air, but can no longer be ſuſtained by it, when they convene into 
drops of rain, or flakes of ſnow. But here it is to be obſerved, that, when I ſpeak of 
the corpuſcles, that a fixed body conſiſts of, I mean not either its elementary or its 
hypoſtatical principles, as ſuch, but only thoſe very little maſſes or cluſters of particles, 
of what kind ſoever they be, that ſtick ſo firmly to one another, as not to be diviſible 
and diſſipable by that degree of fire, in which the body is ſaid to be fixed; ſo that each 
of thoſe little concretions, though it may itſelf be made up of two, three, or more 
particles of a ſimpler, nature, is conſidered here per modum unius, or as one entire cor- 
puſcle. And this is one qualification conducive to the fixedneſs of a body. - 
Tux next is the ponderouſneſs, or ſolidity of the corpuſcles it is made up of. For it 
theſe be very ſolid, and (which ſolid and compact bodies uſually are) of a conſiderable | 
ſpecifick gravity, they will be too heavy to be carried up by the effluvia or the action 0 
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the ſire, and their ponderouſneſs will make them as unweildy, and indiſpoſed to be ele- 
vated by ſuch agents, as the groſſneſs of their bulk would make bigger corpuſcles, but 
of a proportionably inferior ſpecific weight. On which account, the calces of ſome 
metals and minerals, as gold, filver, &c. though, by the operation of ſolvents, or of 
the fire, or of both, reduced to powders exceedingly ſubtile, will reſiſt ſuch vehement 
fires, as will eaſily drive up bigger, but leſs heavy and compact corpuſcles, than thoſe 
calces conſiſt of. 3 5 
Taz third qualification, that conduces to the fixity of a body, belongs to its inte- 
gral parts, not barely as they are ſeveral parts of it, but as they are aggregated or con- 
texed into one body. For, the qualification, I mean, is the ineptitude of the com- 
ponent corpuſcles for avolation, by reaſon of their branchedneſs, irregular figures, 
crookedneſs, or other inconvenient ſhape, which entangles the particles among one 
another, and makes them difficult to be extracted; by which means, if one of them 


- 


do aſcend, others, wherewith it is complicated, muſt aſcend with itz and, whatever 


be the account, on which divers particles ſtick firmly together, the aggregate will be 
too heavy or unweildy to be raiſed. Which I therefore take notice of, becauſe that, 


though uſually it is on the roughneſs and irregularity of corpuſcles, that their coheſion 


depends; yet it ſometimes happens, that the ſmoothneſs and flatneſs of their ſurfaces 
makes them ſo ſtick together, as to reſiſt a total divulſion; as may be illuſtrated by 
what I have ſaid of the coheſion of poliſhed marbles, and the plates of glaſs, and by 
the fixity of glaſs itſelf in the fire. 2 3 
Pao this account of the cauſes or requiſites of fixity, may be deduced the follow- 
ing means of giving or adding fixation to a body, that was before either volatile, or 
leſs fixed. Theſe means may be reduced to two general heads; firſt, the action of the 
fire, as the parts of the body, expoſed to it are thereby made to operate variouſly on 
one another. And next, the aſſociation of the particles of a volatile body with thoſe 


of ſome proper additament: which term [of proper] I rather employ than that, one 


would expect [of fixed;] becauſe it will ere long appear, that, in certain caſes, ſome 
volatile bodies may more conduce to the fixation of other volatile bodies, than ſome 
fixed ones do. But theſe two inſtruments of fixation being but general, I ſhall propoſe 
four of five more particular ones. | 5 35 


r © 
AND firſt, in ſome caſes it may conduce to fixation, that, either by an additament, 


or by the operation of the fire, the parts of a body be brought to touch each other in 
large portions of their ſurfaces. For, that from ſuch a contract, there will follow ſuch 


a mutual coheſion, as will, at leaſt, indiſpoſe the touching corpuſcles to ſuffer a total 


divulſion, may appear probable from what we lately noted of the coheſion of pieces of 
marble and glaſs, and from ſome other phenomena belonging to the hiſtory of firm- 
nels, from which we may properly enough borrow ſome inſtances, at leaſt, for illuſtra- 
tion, in the doctrine of fixedneſs, in regard, that uſually, though not always, the fame 
things, that make a body firm, give it ſome degree of fixity, by keeping it from being 
diſſipated by the wonted degrees of heat, and agitation'it meets with in the air. But, 
to return to the contact we were ſpeaking of, I think it not impoſſible, (though you 
may perhaps think it ſtrange) that the bare operation of the fire may, in ſome caſes, 
Procure a coheſion among the particles, (and conſequently make them more fixed) as 
well as in others disjoin them, and thereby make them more volatile. For, as in ſome 
bodies, the figures and ſizes of the corpuſcles may be ſuch, that the action of the fire 
may rub or-tear off the little beards or hooks, or other particles, that entangle them, 
iP — R r 2 —_ 
I. 


— 40 — 


987 


9 . 
* 4 2 "x — 1 2 i — 

: Los Ee Land EHOIN ORE . W 2 — pr, 8 _— 

TE. „ ann ar 9 Pt. rl 1 — 


f 
4 TOOL 1 . £4 FO 
* 0 8 
OT e 


r a teat — 5 
5 * x 
PI 3 1 M * * y > 
ho o 
* "7 N a FW $2 > * * 
: £2 s * 
4a * . 


—— e eee it Roa 
* an x P «ad — —— 
* * e 6 Fo "iz + bs HARI, RN a > 
— 8 1 8 — * 
n * nn. os EET -— = 
l Is 
99 5 R - KL ie ans 1 


6-5 5 

«oa. of 
+ ih. 
1 


1 * f : 4 1 
= TRY done ö 

y N 4 RA > 
* mo * N . 


308 


Of the Muxcuanicar Ogre 
and by that means make it more eaſy for the corpuſcles to be diſengaged and fly up- 


wards; ſo, in other bodies, the ſize and ſhape of the _ may be ſuch, that the 


* 


agitation, cauſed by the fire, may rub them one againſt the other, ſo as by mutual at- 
trition to grind, as it were, their ſurfaces, and make them ſo broad and ſmooth, if not 


alſo ſo flat, as that the contact of the corpuſcles ſhall come to be made according to a 


large portion of their ſuperficies, from whence will naturally follow a firm coheſion. 
Which I ſhall illuſtrate by what we may obſerve among thoſe, that grind glaſſes for 
teleſcopes and miſcroſcopes. For, theſe artificers, by long rubbing a piece of glaſs 


againſt a metalline diſh, or concave veſſel, do, by this attrition, at length bring the 
two bodies to touch one another in ſo many parts of their congruous ſurfaces, that they 


will ſtick firmly to one another, ſo as ſometimes to oblige the workman to uſe violence 
to disjoin them. And this inſtance (which is not the ſole I could alledge) may ſuffice - 


to ſhew, how a coheſion of corpuſcles may be produced by the mutual adaptation of 


their congruous ſurfaces. And if two groſſer corpuſcles, or a greater number of 
ſmaller, be thus brought to ſtick together, you will eaſily believe, their aggregate will 
prove too heavy or unwieldy for avolation. And to ſhew, that the fire may effect a 
Izvigation in the ſurfaces of ſome corpuſcles, I have ſometimes cauſed minium, and 
ſome other calces, that I judged convenient, to be melted. for a competent time, in a 
vehement fire conveniently adminiſtred; whereby, according to expectation, that, 
which was before a dull and incoherent powder, was reduced into much groſſer cor- 
puſcles, multitudes of whoſe grains appeared ſmooth, glittering, and almoſt ſpecular, 


| like thoſe of fine litharge of gold; and the maſſes, that theſe grains compoſed, were 


uſually ſolid enough, and of difficult fuſion, And when we make glaſs of lead per ſe, 
(which I elſewhere teach you how to do) it is plain, that the particles of the lead are 
reduced to a great ſmoothneſs; ſince, whereſoever you break the glaſs, the ſurfaces, 
produced at the crack, will not be jagged, but ſmooth, and conſiderably ſpecular. 
Nor do I think it impoſſible, that even, when the fire does not make any great attri- 
tion of the corpuſcles of the body to be fixed, it may yet occaſion their ſticking toge- 


ther, becauſe by long tumbling them up and down in various manners, it may at 


length, after multitudes of revolutions, and differing occurſions, bring thoſe of their 
ſurfaces together, which, by reaſon of their breadth, ſmoothneſs, or congruity of 
figure, are fit for mutual coheſion; and when once they come to ſtick, there is no 
neceſſity, that the ſame cauſes, that were able to make them paſs by one another, when 


their contact was but according to an inconſiderable part of their ſurfaces, ſhould have 
the ſame effect now, when their contact is full; though perhaps, if the degree of fire 


were much encreaſed, a more vehement agitation would ſurmount this coheſion, and 


_ diſſipate again theſe cluſters of coaleſcent corpuſcles. 


Inks conjectures will, perhaps, appear leſs extravagant, if you conſider what 
happens in the preparation of quickſilver precipitated per ſe. For there running mer- 
cury, being put into a conveniently ſhaped glaſs, is expoſed to a moderate fire for a 
conſiderable time: (for I have ſometimes found ſix or ſeven weeks to be too ſhort a 


one.) In this degree of fire the parts are variouſly tumbled, and made many of them 
to aſcend, till convening into drops on the ſides of the glaſs, their weight carries them 
down again; but, at length, after many mutual occurſions, if not alſo attritions, 


ſome of the parts begin to ſtick together in the form of a red powder, and then more 
and more mercurial particles are faſtened to it, till at length all, or by much the greater 
part of the mercury, is reduced into the like precipitate, which, by this coheſion of 
the parts, being grown more fixed, will not, with the ſame degree of heat, be made to 


riſe and circulate, as the mercury would before; and yet, as I elſewhere note, I have 


found, by trial, that, with a greater and competent degree of heat, this precipitate 
— — — per 
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per ſe, would, without the help of any volatilizing additament, be eaſily reduced into 
running mercury again. Chemiſts and phyſicians, who agree in ſuppoſing this præ- 
cipitate to be made without any addicament, will, perchance, ſcaice be able to give a 
more likely account of the conſiſtency and degree of fixity, that is obtained in the mer- 
cury; in which, ſince no body is added to it, there appears not to be wrought any but 
a mechanical change. And though, I confefs, I have not been without ſuſpicions, tliat 
in philoſophical ſtrictneſs this precipitate may not be made per /e, but that ſome pene- 
rating igneous particles, eſpecially ſaline, may have aſſociated themſelves with the mer- 
curial corpuſcles z yet even upon this ſuppoſition it may be ſaid, that theſe particles 


contribute to the effect, that is produced, but by facilitating or procuring; by their 


opportune interpoſition, the mutual coheſion 
{tick to one another. 


PeRHAPS it will not be altogether impertinent to add on this occaſion, that, as for 
the generality of chemiſts, as well others, as Helmontians, that aſſert the tranſmuta- 

tion of all metals into gold by the philoſopher's ſtone, methinks, they may grant it to 
be probable, that a new and fit contexture of the parts of a volatile body may, eſpeci- 
ally by procuring a full contact among them, very much contribute to make it highly 


fixed. For to omit what is related by leſs credible authors, it is averred, upon his own 
trial, by Helmont, who pretended not to the elixir, that a grain of the powder, that 


was given him, tranſmuted a pound (if I miſ-remember not) of running mercury; 
where the proportion of the elixir to the mercury was fo inconſiderable, that it cannot 
reaſonably be ſuppoſed, that every corpuſcle of the quickſilver, that before was vola- 
tile, was made extremely fixed, merely by its coalition with a particle of the powder, 
ſince, to make one grain ſuffice for this coalition, the parts it muſt be divided into muſt 


be ſcarce conceiveably minute, and therefore each ſingle part not likely to be fixed it⸗ 


ſelf, or at leaſt more likely to be carried up by the vehemently agitated mercury, than 


to reſtrain that from avolation; whereas, if we ſuppoſe the elixir to have made ſuch a 
commotion among the corpuſcles of the mercury, as (having made them perhaps ſome- 


what change their figure, and expelled ſome inconvenient particles,) to bring them to 


ſtick to one another, according to very great portions of their ſurfaces, and entangle 


one another, it will not be diſagreeable to the mechanical doctrine of fixity, that the 
mercury ſhould endure the fire as well as gold, on the ſcore of its new texture, which, 


ſuppoſing the ſtory true, appears to have been introduced, by the new colour, ſpecifick 
gravity, indiſſolubleneſs in aqua- fortis, and other qualities, wherein gold differs from 


mercury, eſpecially malleableneſs, which, according to our notes about that quality 
uſually requires, that the parts, from whoſe union it reſults, be either hooked, bran- 
ched, or otherwiſe adapted and fitted to make them take faſt hold of one another, or 
ſtick cloſe to one another. And ſince, in the whole maſs of the factitious gold, all, 
ſave one grain, muſt be materially the ſame body, which, before the projection was 
_— was quickſilver, we may ſee, how great a proportion of volatile matter may, 


by an inconſiderable quantity of fixing additament, acquire ſuch a new diſpoſition of 


its parts, as to become moſt fixed. And however, this inſtance will agree much better 
with the mechanical doctrine about fixity, than with that vulgar opinion of the chemiſts, 
(wherewith it will not at all comply,) that if, in a mixture, the volatile part do much 


exceed the fixed, it will carry up that, or at leaſt, a good portion thereof, with it; and 


on the contrary. But though this rule holds in many caſes, where there is no peculiar 


indiſpoſition to the effect, that is aimed at; yet if the mechanical affections of the bo- 
dies be ill ſuited to 


chat the rule will not hold, ſince ſo great a multitude of grains of mercury, inſtead of 
| carrying 


of corpuſcles, that would not otherwiſe 


ſuch a purpoſe, our philoſophical experiment manifeſtly proves, 
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carrying up with them one grain of the elixir, are detained by it in the ſtrongeſt fire! 
And thus much for the firſt way of fixing volatile bodies. - p41 1 


i Fi. 8 


me 


THE ſecond way of producing fixity is by expelling, breaking, or otherwiſe diſ- 


abling thoſe volatile corpuſcles, that are too indiſpoſed to be fixed themſelves, or are 


fitted to carry up with them ſuch particles, as would not, without their help, aſcend. 


That the expulſion of ſuch parts is a proper means to make the aggregate of thoſe, 


that remain more fixed, I preſume you will not put me ſolicitouſſy to prove; and we 
have a manifeſt inſtance of it in ſoot, where, though many active parts were by the 
violence of the fire and curtent of the air carried up together by the mote volatile parts; 
yet, when ſoot is well diſtilled in a retort, a competent time being given for the ex- 
tricating and avolation of the other parts, there will at the bottom remain a ſubſtance, 
that will not now fly away, as it formerly did. And here let me obſerve, that the re- 


ceſs of the fugitive corpuſcles may contribute to the fixation of a body, not barely 


becauſe the remaining matter is freed from ſo many unfixed, if not alſo volatilizi 

parts ; but, as it may often happen, that upon their receſs the pores or intervals, they 
left behind them, are filled up with more ſolid or heavy matter, and the body becomes, 
as more homogeneous, ſo more cloſe and compact. And whereas I intimated, that, 
beſides the expulſion of unfit corpucles, they. may be otherwiſe diſabled from hindering 


the fixation of the maſs they belong to, I did it, becauſe ir ſeems very poſſible, that 
in ſome caſes they may, by the action of the fire, be ſo broken, as with their frag- 
ments to fill up the pores or intervals of the body they appertained to; or may make 


ſuch coalitions with the particles of a convenient additament, as to be no impediment to 
fixity of the whole maſs, though they remain in it. Which poſſibly you will think 
may well happen, when you ſhall have peruſed the inſtances annexed to the fourth way 


of Hxing bodies. 


THz third means of fixing, or leſſening the volatility of bodies, is by preſerving 


that reſt among the parts, whoſe contrary is neceſſary to their volatilization. And this 


may be done by preventing or checking that heat, or other motion, which external 


agents ſtrive to introduce into the parts of the propoſed body. But this means tending. 
rather to hinder the actual avolation of a portion of matter, or, at moſt, procure a 


temporary abatement of its volatility, than to give it a ſtable fixity, I ſhall not any 
longer inſiſt on it, 1 5 „„ 
Tux fourth way of producing fixity in a body, is by putting to it ſuch an appropri- 


ated additament, whether fixed or volatile, that the corpuſcles of the body may be put 


among themſelves, or with thoſe of the additament, into a complicated ſtate, or en- 
tangled contexture. This being the uſual and principal way of producing fixity, we 
ſhall dwell ſomewhat the longer upon it, and give inſtances of ſeveral degrees of fixa- 
tion. For, though they do not produce that quality in the ſtricteſt acceptation of the 
word, fixity; yet it is uſeful in our preſent enquiry, to take notice, by what means 


that volatility comes to be gradually abated, ſince that may facilitate our underſtand- 


ing, how the volatility of a body comes to be totally abated, and conſequently the bo- 


dy to be fixed. 


. 


AND firſt, we find, that a fixed additament, if its parts be conveniently ſhaped, 
may eaſily give a degree of fixity to a very volatile body. Thus ſpirit of nitte, by 
e — | wilt 
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will of itſelf eaſily enough fly away in the air, having its ſaline particles aſſociated with 
thoſe of fixed nitre, or ſalt of tartar, will with the alcali compoſe a ſalt of a nitrous 
nature, which will endure to be melted in a crucible, without being deprived even of 
irs ſpirits. And I have found, that the ſpirits of nitre, that abound in aqua-fortis, 
being concoagulated, with the ſilver they corrode, though one would not expect, that 
{uch ſubtile corpuſcles ſhould ſtick faſt to ſo compact and ſolid a body as filver; yet 
cryſtals produced by their coalition, being put into a retort, may be kept a pretty 
while in fuſion, before the metal will let go the nitrous ſpirits. When we poured oil 
of vitriol upon the calx of vitriol, though many phlegmatick and other ſulphureous 
particles were driven away by the excited heat; yet the faline parts, that combined 
with the fixed ones of the colcothar, {luck faſt enough to them, not to be eaſily driven 
away, And if oil of vitriol be in a due proportion dropped upon ſalt of tartar, there 
reſults a tartarum vitriolatum, wherein the acid and alkalizate parts cohere fo ſtrongly, 
that it is not an ordinary degree of fire will be able to disjoin them. Inſomuch, that 
divers chemiſts have (though very erroneouſly) thought this compounded {alt to be in- 
deſtructible. But a leſs heavy liquor than the ponderous oil of vitriol may, by an 
alkali, be more ſtrongly detained, than that oil itſelf ; experience having aſſured me, 
that ſpirit of ſalt being dropped to ſatiety upon a fixed alkali, (I uſed either that of 
nitre or of tartar,) there would be made ſo ſtrict an union, that, having, without ad- 
ditaments, diſtilled the reſulting ſalt with a ſtrong and laſting fire, it appeared not at 
all conſiderably to be wrought upon, and was not ſo much as melted. 

Bur it is not the bare mixture or commiſtion of volatile particles with fixed ones, 
(yea though the former be predominant in quantity,) that will ſuffice to elevate the 
latter. For, unleſs the figures of the latter be congruous and fitted to faſten to the 
other, the volatile parts will fly away in the heat, and leave the reſt as fixed as before: 
as when ſand or aſhes are wetted or drenched with water, they quickly part with that 
water, without parting with any degree of their fixity. But on the other ſide, it is not 
always neceſſary, that the body, which is fitted to deſtroy, or much abate the volatility 
of another ſubſtance, ſhould be itſelf fixed. For, if there be a ſkilful or lucky coap- 
tation of the figures of the particles of both the bodies, theſe particles may take ſuch 
hold of one another, as to compoſe corpuſcles, that will neither by reaſon of their ſtrict 
union be divided by heat; nor by reaſon of their reſulting groſſneſs be elevated even 
by a ſtrong fire, or at leaſt by ſuch a degree of heat, as would have ſufficed to raiſe 
more indiſpoſed bodies than either of the ſeparate ingredients of the mixture, This 
obſervation, if duly made out, does ſo much favour our doctrine about the mechanical 
origin of fixation, and may be of ſuch uſe, not only to chemiſts, in ſome of their ope- 
rations, but to philoſophers, in aſſigning the cauſes of divers phznomena of nature, 
that it may be worth while to exemplify it by ſome inſtances. 

Tur firſt whereof I ſhall take from an uſual practice of the chemiſts themſelves : 
which I the rather do, to let you fee, that ſuch known experiments are too often over- 
looked by them, that make them, but yet may hint or confirm theories to thoſe, that 
refle& on them. The inſtance, I here ſpeak of, is that, which is afforded by the vul- 
gar preparation of bezoardicum minerale. For, though the rectified butter, or oil of 
_ antimony, and the ſpirit of nitre, that are put together to make this white precipitate, 

are both of them diſtilled liquors; yet the copious powder, that reſults from their 
union, is, by that union of volatile parts, ſo far fixed, that, after they have edul- 
corated it with water, they preſcribe the calcining of it in a crucible for five or ſix 
hours: which operation it could not bear, unleſs it had attained to a conſiderable 
fixation, T his diſcourſe ſuppoſes with the generality of chemiſts, that the addition of 
2 due quantity of ſpirit of nitre is neceſſary to be employed in makiog the bezoardi- 
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cum minerale. But if it be a true obſervation, which is attributed to the learned Gus. 
therus Billichius, (but which I had no furnace at hand to examine, when 1 heard of it,) 
if, I ſay, it be true, that a bezoardicum minerale may be obtained, without ſpirit of 
nitre, barely by a ſlow evaporation, made in a glaſs diſh, of the more fugitive parts 
of the oil of antimony ; this inſtance will not indeed be proper in this Foes but yet 
will belong to the ſecond of the foregoing ways of introducing fixity. I proceed now 
to alledge other particulars, in favour of the above-mentioned obſervation. 

Ir you take ſtrong ſpirit of ſalt, that, when the glaſs is unſtopped, will ſmoke of 
itſelf in the cold -air, and fatiate it with the volatile ſpirit of urine, the ſuperfluous 


moiſture being abſtracted, you will obtain by this preparation (which, you may re- 


member, I long ſince communicated to you, and divers other virtuoſi,) a compounded 
ſalt, ſcarce, if at all, diſtinguiſhable from fal armoniac, and which will not, as the 
ſalts it conſiſts of will do, before their coalition, eaſily fly up of itſelf into the air, 
but will require a not deſpicable degree of fire to ſublime it. UVM 

Or theſe ſemivolatile compoſitions of ſalt I have made, and elſewhere mentioned, 
others, which I ſhall not here repeat, but paſs on to other inſtances, pertinent to our 
preſent deſign. Fe - 1 1 wh | 

I lately mentioned, that the volatility of the ſpirits of nitre may be very much 
abated, by bringing them to coagulate into cryſtals, with particles of corroded ſilver; 


but I ſhall now add, that I gueſſed, and by trial found, that theſe nitrous ſpirits may 


be made much more fixed by the addition of the ſpirit of ſalt, which, if it be n 
will of itfelf ſmoke in the air. For, having diſſolved a convenient quantity of cry- 


ſtals of filver in diſtilled water, and precipitated them, not with a ſolution of ſalt, but 


the ſpirit of ſalt; the phlegm being abſtracted, and ſome few of the looſer ſaline parti- 
cles; though the remaining maſs were preſſed with a violent fire, that kept the retort 
red hot for a good while; yet the nitrous and faline ſpirits would by no means be dri- 
ven away from the ſilver, but continued in fuſion with it; and when the maſs was taken 
out, theſe ſpirits did fo abound in it, that it had no appearance of a metal, but looked 
rather like a thick piece of horn, NT 5 
THz next inſtance I ſhall name is afforded us by that kind of turbith, which may 
be made by oil of vitriol, inſtead of the aqua-fortis employed in the common turpethum 
minerale. For, though oil of vitriol be a diſtilled liquor, and mercury a body volatile 
enough; yet, when we abſtracted four or five parts of oil of vitriol from one of quick- 
ſilver, (eſpecially if the operation were repeated,) and then waſhed off as much as we 
could of the ſaline particles of the oil of vitriol ; yet thoſe, that, remained adhering to 
the mercury made it far more fixed, than either of the liquors had been before, and 


enabled it even in a crucible, to endure ſuch a degree of fire, before it could be driven 


away, as, I confeſs, I ſomewhat wondered at. The like turbith may be made with 
oil of ſulphur per campanam. But this is nothing to what Helmont tells us of the opera- 
tion of his alkaheſt, where he affirms, that that menſtruum, which is volatile enough, 
being abſtracted from running mercury, not only coagulates it, but leaves it fixed, ſo 


that it will endure the brunt of fires actuated by bellows, (omnem follium ignem.) If 


this be certain, it will not be a ſlender proof, that fixity may be mechanically pro- 
duced ; and however, the argument will be good in reference to the Helmontian Spa- 
gyriſts. For if, as one would expect, there do remain ſome particles of the menſtruum 


| with thoſe of the metal, it will not be denied, that two volatile ſubſtances may per- 


fectly fix one another, And if, as Helmont ſeems to think, the menſtruum be totally 
abſtracted, this ſuppoſition will the more favour our doctrine about fixity ; fince, if 


there be no material additament left with the quick ſilver, the fixation cannot fo reaſon- 


; ably 
| 2 | 
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ably be aſcribed to any thing, as to ſome new mechanical modification, and particularly 


to ſome change of texture introduced into the mercury itſelf. . — 4-3 
Aud that you may think this the leſs improbable, I will now proceed to ſome in- 
ſtances, whereof the firſt ſhall be this; that, having put a mixture made of a certain 
proportion of two dry, as well as volatile bodies, (viz. ſal armoniac, and flower or 
very fine powder of ſulphur,) to half its weight of common running mercury, and 
elevated this mixture three. or four times from it, (in a conveniently ſhaped, and not 
over-wide glaſs} the mercury, that lay in the bottom, in the form of a ponderous and 
ſomewhat purpliſh powder, was, by this operation, ſo fixed, that it long endured a 
ſtrong fire, which at length was made ſo ſtrong, that it melted the glaſs, and kept it 
melted, without being ſtrong enough to force up the mercury : which, by ſome trials, 
not ſo proper to be here mentioned, ſeemed to have its falivating and emetick powers 


extraordinarily infringed, and ſometimes quite ſuppreſſed. But this only upon the bye. 


In all the other inſtances, (wherewith I ſhall conclude theſe notes,) I ſhall employ one 
menſtruum, oil of vitriol, and ſhew you the efficacy of it in fixing ſome parts of vo- 
latile bodies with ſome parts of itſelf ; by which examples it may appear, that a volatile 
body may not only leſſen the volatility of another body, as in the lately mentioned caſe 
of our ſpirituous ſal armoniac; but that two ſubſtances, that apart were volatile, may 


compoſe a third, that will not only be leſs volatile, but conſiderably, if not altogether, 


feds” EET. | 
We mixed then, by degrees, about equal parts of oil of vitriol and oil of turpentine: 


and though each of them fingle, eſpecially the latter, will aſcend with a moderate fire 


in a ſand- furnace; yet, after the diſtillation was ended, we had a conſiderable quantity, 
ſometimes, if I miſ-remember not, a fifth or ſixth part, of a caput mortuum, black 
as a coal, and whereof a great part was of a ſcarce to be expected fixedneſs in the fire. 

To give a higher proof of the diſpoſition, that oil of vitriol has to let ſome of its 
parts grow fixed by combination with thoſe of an exceeding volatile additament, I 


- mixed this liquor with an equal or double weight of highly rectified ſpirit of wine, 


and not only after, but ſometimes without, previous digeſtion, I found, that the fluid 


parts of the mixture being totally abſtracted, there would remain a pretty quantity of a 


black ſubſtance ſo fixed, as to afford juſt cauſe of wonder. 


Axp becauſe camphire is eſteemed the moſt fugitive of conſiſtent bodies, in regard 
that, being but laid in the free air, without any help of the fire, it will fly all away; 


I tried, what oil of vitriol, abſtracted from camphire, would do; and found at the bor- 


tom of the retort a greater quantity, than one would expect, of a ſubſtance as black 
as pitch, and almoſt as far from the volatility, as from the colour of camphire, though 
it appeared not, that any of the gum had ſublimed into the neck of the retort. Vis 
From all which inſtances it ſeems manifeſtly enough to follow, that in many caſes 


there needs nothing to make aſſociated particles, whether volatile or not, become fixed, 


bur either to implicate or entangle them among themſelves, or b ing them to touch one 
another; according to large portions of their ſurfaces, or by both theſe ways conjointly, 
or by ſome others, to procure the firm cohæſion of fo many particles, that the reſulting 


corpuſcles be too big or heavy to be, by the degree of fire, wherein they are ſaid to be 
fred, driven up into the air. 1 


Var. IV, | VC 2 EXPERI- 
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CORROSIVENESS and CORROSIBILITY, 


„ COLNE SE nds 

About the Mzcnanicar Oricin of CORROSIVENESS. 
| TT DO not, in the following notes, treat of corroſiveneſs in their ſtrict ſenſe of the 
word, who aſcribe this quality only to liquors, that are notably acid or ſour, ſuch 
as aqua-fortis, ſpirit of ſalt, vinegar, juice of lemons, &c. but, that I may not be 
- obliged to overlook urinous, oleous, and divers other ſolvents, or to coin new names 
for their differing ſolutive powers, I preſume to employ corroſiveneſs in a greater lati- 
tude, ſo as to make it almoſt equivalent to the ſolutive power of liquors, referring other 
menſtruums to thoſe, that are corroſive or fretting, (though not always as to the moſt 
proper, yet) as to the principal and beſt known ſpecies; which I the leſs ſcruple here to 

do, becauſe I have * elſewhere more diſtinctly enumerated and ſorted the ſolvents of 
Tux attributes, that ſeem the moſt proper to qualify a liquor to be corroſive, are all 
of them mechanical, being ſuch as are theſe, that follow : 1 8 


Finsr, that the menſtruum conſiſt of, or abound with corpuſcles not too big to get 
in at the pores or commiſſures of the body to be diſſolved; nor yet be ſo very minute, 
as to paſs through them, as the beams of light do through glaſs; or to be unable, by 
reaſon of their great ſlenderneſs and flexibility, to disjoin the parts they invade. 

SECONDLY, that theſe corpuſcles be of a ſhape fitting them to inſinuate themſelves, 
more or leſs, into the pores or commiſſures above-mentioned, in order to the diſſuciating 
of the ſolid parts. 5 5 hs OTIS 5 
Tumprx, that they have a competent degree of ſolidity to disjoin the: particles of 
the body to be diſſolved; which ſolidity of ſolvent corpuſcles is ſomewhat diſtin& from 
their bulk, mentioned in the firſt qualification; as may appear, by comparing a ſtalk 
of wheat and a metalline wire of the ſame diameter, or a flexible wand of oſier, of 
the 1 of one's little finger, with a rigid rod of iron of the ſame length and 
„ 1 : 2 


PFovunxrhlv, that the corpuſcles of the menſtruum be agile and advantaged for mo- 
tion, (ſuch as is fit to disjoin the parts of the invaded body) either by their ſhape, or 
their minuteneſs, or their fitneſs to have their action befriended by adjuvant caules 

ſuch as may be (firſt) the preſſure of the atmoſphere, which may impel them into the 
pores of bodies not filled with a ſubſtance ſo reſiſting as common air: as we ſee, that 
water will, by the prevalent preſſure of the ambient, whether air or water, be raiſed 
to the height of ſome inches in capillary glaſſes, and in the pores of ſpunges, whoſe 
conſiſtent parts, being of eaſier ceſſion than the ſides of glaſs-pipes, thoſe pores will 
be enlarged, and conſequently thoſe ſides disjoined, as appears by the nen 

TILE {well 


This refers to an eſſay of the author's about the uſefulneſs of chemiſtry to, &c. 
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ſwelling of the ſpunge : and: (ſecondly) the agitation, that the intruding corpulcles 
may be fitted to receive in thoſe pores or commiſſures, by the tranſcurſion of ſome ſub- 


tile aetherial matter; or by the numerous knocks and other pulſes of the ſwimming 
or tumbling corpuſcles of the menſtruum itſelf, (which, being a fluid body, muſt have 


its ſmall parts perpetually and variouſly moved) whereby the engaged corpuſcles, like ſo 


many little wedges and leavers, may be enabled to wrench open, or force afunder the little 


parts between which they have inſinuated themſelves. But I ſhall not here proſecute 


this theory, (which, to be handled fully, would require a diſcourſe apart) ſince theſe 
conjectures are propoſed but to make it probable in the general, that the corroſiveneſs 
of bodies may be deduced from mechanical principles : but whether beſt from the 
newly propoſed ones, or any other, need not be anxiouſly conſidered in theſe notes, 
where the things mainly intended and relied on are the experiments and phznomena 
themſelves. £5; „5 


EXPERIMENT I. 


Ir is obvious, that, though the recently expreſſed juice of grapes be ſweet, whilſt 


it retains the texture, that belongs to it, as it is new, (eſpecially, if it be made of 
| ſome ſorts of grapes, that grow in hot regions;) yet, after fermentation, it will, in 

tract of time, as it were ſpontaneouſly, degenerate into vinegar. In which liquor, to 
a multitude of the more ſolid corpuſcles of the muſt, their frequent and mutual at- 


tritions may be ſuppoſed to have given edges like thoſe of the blades of ſwords of 


knivesz and in which, perhaps, the confuſed agitation, that preceded, extricated, or, 


as it were, unſheathed ſome acid particles, that (derived from the ſap of the vine, or, 


perchance, more originally from the juice of the earth,) were at firſt in the muſt, bur 
lay concealed, and, as it were, ſheathed among the other particles, wherewith they 
were aſſociated, when they were preſſed out of the grapes. Now this liquor, that by 
the fore-mentioned, or other like mechanical changes, is become vinegar, does ſo 
abound with corpuſcles, which, on the account of their edges, or their otherwiſe ſharp 


and penetrative ſhape, are acid and corroſive, that the better fort of it will, without 


any preparation, diſſolve coral, crab's-eyes, and even ſome ſtones, lapis ſtellaris in 
particular, as alſo minium, or the calx of lead, and even crude copper, as we have 
often tried. And not only the diſtilled ſpirit of it will do thoſe things more power- 
fully, and perform ſome other things, that mere vinegar cannot; but the ſaline parti- 
cles, wont to remain after diſtillation, may, by being diſtilled and cohobated per ſe, 
or by being ſkilfully united with the foregoing ſpirit, be brought to a menſtruum of no 
{mall efficacy in the diſſolution, and other preparations of metalline bodies, too com- 
pact for the mere ſpirit itſelf to work upon. LY 1 

From divers other ſweet things alſo may vinegar be made; and even of honey, 
ſkilfully fermented with a ſmall proportion of common water, may be made a vinegar 
ſtronger than many of the common wine-vinegars ; as has been affirmed to me by a 
Very candid phyſician, who had occaſion to deal much in liquors. RY Ep 


| EXPERIMENT II. 3 
: Nor only ſeveral dry woods, and other bodies, that moſt of them paſs for inſipid, 


ut honey and ſugar themſelves afford by diſtillation acid ſpirits, that will diſſolve coral, 
E ls, &c. and will alſo corrode ſame metals and metalline bodies themſelves; as I 


= often found by trial. So that the violent operation of the fire, that deſtroys 


What they call the form of the diſtilled body, and works, as a mechanical agent, by 
"gating, breaking, diſſipating, and under a new conſtitution re- aſſembling the parts, 
Procures for the diſtiller an acid corroſive menſtruum z which, whether It be brought to 
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paſs by making the corpuſcles rub one another into the figure of little ſharp blades, or 
by ſplitting ſome ſolid parts into ſharp or cutting corpuſcles, or by unſheathing, as ir 
were, ſome parts, that, during the former texture of the body, did not appear to be 
acid; or whether it be rather effected by ſome other mechanical way, may in due time 
de further confidered., | e * 
| EXPERIMENT III. | 
Tr is obſerved by refiners, goldſmiths and chemiſts, that aqua-fortis and aqua-regia, 
which are corroſive menſtruums, diſſolve metals, the former of them filver, and the 
latter gold, much more ſpeedily and copiouſly, when an external heat gives their in- 
reftine motions a new degree of vehemency or velocity, which is but a mechanical thing, 
and yer this ſuperadded meaſure of agitation is not only in the above-mentioned in- 
ſtances a powerfully affiſtant cauſe in the ſolutions made by the lately mentioned cor- 
roſive liquors, but is that, without which ſome menſtruums are not wont ſenſibly to 
corrode ſome bodies at all, as we have tried in keeping quickſilver in three or four times 
its weight of oil of vitriol ; ſince in this menſtruum I found not the mercury to be diſ- 
ſolved, or corroded, though I kept it a long time in the cold: whereas, when the oil 
of vitriol was excited by a convenient heat, (which was not faint) it corroded the 
mercury into a fine white calx or powder, which by the affuſion of fair water, would 
be preſently turned into a yellowiſh calx of the colour and nature of a turbith. I re- 
member alſo, that having, for trial's ſake, diſſolved in a weak ſpirit of ſalt a fourth 
part of weight of fine cryſtals of nitre, we found, that it would not in the cold (at 
leaſt during a good while, that we waited for its operation) diſſolve leaf-gold ; but 
when the menſtruum was a little heated at the fire, the ſolution proceeded readily 
enough. And in ſome caſes, though the external heat be but ſmall, yet there may 
intervene a briſk heat, and much co-operate in the diſſolution of a body; as for in- 
| Nance, of quickſilver in aqua-fortis. For it is no prodigy to find, that when a full 
proportion of that fluid meta] has been taken, the ſolution, though at firſt altogether 
tiquid, and/as to ſenſe uniform, comes to have, after a while, a good quantity of co- 
agulated or cryſtallized matter at the bottom, of which the cauſe may be, that in the 
very act of corroſion there is excited an intenſe degree of heat, which conferring a a 
new degree of agitation to the menſtruum, makes it diffolve a good deal more, than 
| afterwards, when the conflict is over, it is able to keep up. 5 | 
TR EXPERIMENT IV. 
Wx have obſerved alſo, that agitation does in ſome caſes ſo much promote the dif- 
folutive power of ſaline bodies, that though they be not reduced to that ſubtilty of 
parts, to which a ſtrong diſtillation brings them; yet they may in their groſſer and 
cruder form have the power to work on metals; as I elſewhere ſhew, that by barely 
boiling ſome ſolutions of falts of a convenient ſtructure, as nitre, ſal armoniac, &c. 
with foliated gold, filver, &c. we have corroded theſe metals, and can diſſelve ſome 
others. And by boiling crude copper (in filings} with ſublimate and common water, 
ve were able, in no long time, to make a ſolution of the metal. e 


E NXPERIMEN. T V. 
SoMETIMES alſo, fo languid an agitation, as that, which ſeems but ſufficient to 
keep a liquor in the ſtate of fluidity, may ſuffice to give ſome dry bodies a corroding 
power, which they could not otherwiſe exerciſe; as in the way of writing one's name. 
(or a motto) upon the blade of a knife with common ſublimate : for, if having very 
thinly overlaid which ſide you pleaſe with bees-wax, you write with a bodkin, or 5 


Z 
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pointed thing upon it; the wax being thereby removed from the ſtrokes made by the 

ſharp body, it is eaſy to etch with ſublimate; ſince you need but ſtrew the powder of it 

upon the place bared of the wax, and wet it well with mere common water; for 

ſtrong vinegar is not neceſſary, For, after a while, all the parts of the blade, that 

ſhould not be fretted, being protected by the caſe or film of wax, the ſublimate will 

corrode only where way has been made for it by the bodkin, and the letters will be 
more or leſs deeply engraven (or rather etched) according to the time the ſublimate 1s 

ſuffered to lie on. And if you aim only at a legible impreſſion, a few minutes of an 
hour (as four or five) may ſerve the turn. | 1 | 


e EXPERIMENT VI. 

Tuis brings into my mind an obſervation I have ſometimes had occaſion to make, 
that I found more uſeful than common; and it is, that divers bodies, whether diſtilled 
or not diſtilled, that are not thought capable of diſſolving other bodies, becauſe in mo- 
derate degrees of heat they will not work on them, may yet, by intenſe degrees of heat, 
be brought to be fit ſolvents for them. To which purpoſe I remember, that having a ; 
diſtilled liquor, which was rather ſweet to the taſte, than either acid, lixiviate, or uri- 
nous, though for that reaſon it ſeemed unfit to work on pearls, and accordingly did not | 
diſſolve them in a conſiderable time, wherein they were kept with it in a more than or- : 
dinarily warm digeſtionz yet the glaſs being for many hours {amounting perhaps to 
ſome days) kept in ſuch an heat of ſand as made the liquor boil, we had a diſſolution of 
pearls, that uniting with the menſtruum, made it a very valuable liquor. And though 
the ſolvents of crude gold, wont to be employed by chemiſts, are generally diſtilled 
| liquors, that are acid, and in the lately mentioned ſolvent, made of crude ſalts and 
common water, acidity ſeemed to be the predominant quality (which makes the uſe of 
ſolutions made in aqua-regia, &c. ſuſpected by many phyſicians and chemiſts) yet 
fitly choſen alcalizate bodies themſelves, as repugnant as they ule to be to acids, with- 
out the help of any liquor, will be enabled, by a melting fire, in no long time, to 
penetrate and tear aſunder the parts even of crude gold; ſo that it may afterwards be 
eaſily taken up in liquors, that are not acid, or even by water itſelf. SY 


EXPERIMENT VII. e 
T nx tract about ſalt-· petre, that gave occaſion to theſe annotations, may furniſh us 
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with an eminent inſtance of the production of ſolvents. For, though pure ſalt- petre —— oY 


itſelf, when diſſolved in water, is not obſerved to be a menſtruum for the ſolution of 
the metals hereafter to be named, or ſo much as of coral itſelf; yet when, by a con- 
venient diſtillation, its parts are ſplit, if I may ſo ſpeak, and by attrition, or other 
mechanical ways of working on them, reduced to the ſhapes of acid and alcalizate 
falts, it then affords two ſorts of menſtruums, of very differing natures, which, be- 
twixt them, diſſolve or corrode a great number and variety of bodies; as the ſpirit of 
nitre, without addition, is a ſolvent for moſt metals, as filver, mercury, copper, 
lead, &c. and alſo divers mineral bodies, as tin-glaſs, ſpelter, lapis calaminaris, &c. 
and the fixed ſalt of nitre operates upon ſulphureous minerals, as common ſulphur, 
antimony, and divers other bodies, of which 1 elſewhere make mention. 


EXPERIMENT VII. 
By the former trials it has appeared, that the encreaſe of motion, in the more pene- 
5 rs. corpuſcles of a liquor, contributes much to its ſolutive power; and I ſhall now 


add, that the ſhape and ſize, which are mechanical affections, and ſometimes alſo the 
lolidity of the ſame corpuſcles does eminently concur to quality a. liquor to diſſolve ti 
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or that particular body. Of this, even ſome of the more familiar practices of chemiſts 
may ſupply us with inſtances. For there is no account ſo probable as may be given 
upon this ſuppoſition, why aqua-fortis, which will diſſolve ſilver, without meddling 
with gold, ſhould, by the addition of a fourth part of its weight of. ſal armoniac, be 


turned into aqua-regia, which, without meddling with ſilver, will diſſolve gold. But 
there is no neceſſity of having recourſe to ſo groſs and. compounded a body as ſal- 


armoniac, to enable aqua-fortis to diſſolve gold: for, the ſpirit of common ſalt alone, 


being mingled in a due proportion, will ſuffice for that purpoſe, Which (by the way) 


ſhews, that the volatile ſalt of urine and ſoot, that concur to the making up of ſal 


armoniac, are not neceſſary to the diſſolution of gold, for which a ſolvent may be made 


with aqua-fortis and crude ſea- ſalt. I might add, that the mechanical affections of a 
menſtruum, may have ſuch an. intereſt in its diſſolutive power, that even mineral or 


metalline corpuſcles may become uſeful ingredients of it, though, perhaps, it be a 


ſubſtance, 


diſtilled liquor; as might be-illuſtrated by the operations of ſome compounded ſolvents, 


ſuch as is the oil of antimony made by repeated rectifications of what chemiſts call its 
butter, which, whatever ſome ſay to the contrary, does much abound in antimonial | 
EXPERIMENT IX. | 


Bur I ſhall return to our aqua-regia, becauſe the mention I had oceaſion to make of 
that ſolvent, brought into my mind what I deviſed, to make it probable, that a ſmaller 


change, than one would lightly imagine, of the bulk, ſhape, or ſolidity of the cor- 
puſcles of a menſtruum, may make it fit to diſſolve a body it would not work on before. 
And this I the rather attempted, becauſe the warier fort of chemiſts themſelves are 


very ſhy of the inward uſe or preparations made of gold by the help of aqua-fortis, 
becauſe of the odious ſtink they find, and the venenoſity they ſuſpect in that corroſive 
menſtruum: whereas ſpirit of ſalt we look upon as a much more innocent liquor, 


whereof, if it be but diluted with fair water, or any ordinary drink, a good doſe may 
be ſafely given inwardly, though it have not wrought upon gold, or any other body, 


to take off its acrimony. But, whether or no this prove of any great uſe in phyſick, 


| wherein, perhaps, if any quantity of gold be to be diſſolved, a greater proportion of 
| ſpirit of nitre would be needed; the ſucceſs will not be unfit to be mentioned, in refer- 
| ence to what we were ſaying of ſolvents. For, whereas we find not, that our ſpirit of 


ſalt here, in England, will at all diſſolve crude gold, w2 found, that by putting ſome 
leaf-gold into a convenient quantity of good ſpirit of ſalt, when we had dropped in 
ſpirit of nitre, (ſhaking the glaſs at each drop) till we perceived, that the mixture was 
Juſt able, in a moderate heat, to diſſolve the gold, we found, that we had been obliged 
to employ but after the rate of twelve drops of the latter liquor to an ounce of the 


former; ſo that, ſuppoſing each of theſe drops to weigh a grain, the fortieth part of 


ſpirit of nitre being added, ſerved to turn the ſpirit of ſalt into a kind of aqua-regia- 

ut to know the proportion otherwiſe than by gueſs, we weighed fix other drops of the 
fame ſpirit of ſalt, and found them to amount not fully to three grains and an half: 
whence it appeared, that we added but about a ſeventieth part of the nitrous ſpirit to 


that of ſalt. 


Tux experiments, that have been hitherto recited, relate chiefly to the production of 
corroſive menſtruums; and therefore I ſhall now add an account of a couple of trials, 
that I made manifeſtly to leſſen, or quite to deſtroy corroſiveneſs in liquors very conſpi- 
cuous for that quality. e 5 


EXPERT 


of Conrosryeness and ConnostBiliTy. 


EXPERIMENT X. 
WHEREAS one of - the moſt corroſive menſtruums, that is yet known, is oil of 


vitriol, which will fret in pieces both divers metals and minerals, and a great number 


and variety of animal and vegetable bodies; yet if you digeſt with it, for a while only, 
an equal weight of highly-rectified ſpirit of wine, and afterwards diſtil the mixture very 
warily, (for elſe the experiment may very eaſily miſcarry,) you may obtain a pretty 

deal of liquor not corroſive at all, and the remaining ſubſtance will be reduced partly 
into a liquor, which, though acid, is not more ſo than one part of good oil of vitriol 


will make ten times as much common water, by being well mingled with it; and partly 


into a dry ſubſtance, that has ſcarce any taſte at all, much leſs a corroſive one. 


EXPERIMENT XI. 


Ano though good aqua-fortis be the moſt generally employed of corroſive men- 
ſtruums, as being capable of diſſolving or corroding, not only many minerals, as tin- 
glaſs, antimony, zink, &c. but all metals, except gold, (for, though it make not a 
permanent ſolution of crude tin, it quickly frets the parts aſunder, and reduces it to 
an immalleable ſubſtance;) yet, to ſhew how much the power of corroding may be 


taken away, by changing the mechanical texture of a menſtruum, even without ſeem- 


ing to deſtroy the fretting ſalts, I practiſed (and communicated to divers virtuoſi) the 
following experiment, elſewhere mentioned to other purpoſes. 3 
Wr took equal parts of good aqua-fortis, and highly dephlegmed ſpirit of wine, 


and having mingled them warily, and by degrees, (without which caution the opera- 


tion may prove dangerous) we united them by two or three diſtillations of the whole 


mixture; which afterwards we found not to have the leaſt fretting taſte, and to be ſo 


depri ved of its corroſive nature, that it would not work upon ſilver, though by preci- 


pitation, or otherwiſe, reduced to very ſmall parts; nay, it would ſcarce ſenſibly work, 


in a good while, on filings of copper, or upon other bodies, which mere vinegar, or, 
perhaps, rheniſh wine, will corrode. Nay, I remember, that, with another ſpirit, 


(chat was not urinous) and afterwards, with alkohol of wine, we ſhewed a more ſur- 


priſing ſpecimen of the power-of either deſtroying, or debilitating, the corroſiveneſs of 
a menſtruum, and checking its operation. For, haying cauſed a piece of copper plate 
to be put into one ounce of aqua-fortis, when this liquor was eagerly working upon the 
metal, 1 cauſed an ounce of the alkohol of wine, or the other ſpirit to be poured, 
(which it ſhould warily be) upon the agitated mixture ; whoſe efferveſcence, at the firſt 
inſtant, ſeemed to be much encreaſed, but preſently after was checked, and the corro- 
ſiveneſs of the menſtruum being ſpeedily diſabled or corrected, the remaining copper 
was left undiſſolved at the bottom. e „„ e 
Non are theſe the only acid menſtruums, that I have, many years ſince, been able 
to correct by ſuch a way: for I applied it to others, as ſpirit of nitre, and even aqua- 
regis itſelf; but it has not an equal operation upon all, and leaſt of all (as far as I can 


remember) upon ſpirit of ſalt; as, on the other fide, ſtrong ſpirit of nitre was the 


menſtruum, upon which its effects were the moſt ſatisfactory. 1 5 | 
Mosr of the chemiſts pretend, that rhe ſolutions of bodies are performed by a cer- 
tain cognation and ſympathy between the menſtruum and the body it is to work upon. 
And it is not to be denied, that, in divers inſtances, there is, as it were, a conſanguinity 
between the menſtruum and the body to be diſſolved ; as when ſulphur is diſſolved by 
oils, whether expreſſed or diſtilled : but yet, as the opinion is generally propoſed, I 
cannot acquieſce in it, partly, becauſe there are divers folutions and other phænomena, 
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where it will not take place; and partly, becauſe, even in thoſe inſtances, whereia it is 
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thought moſt applicable, the effect ſeems to depend upon mechanical principles. 8 
Or 00 , , in tn, 
And firſt, it will be difficult to ſhew, what conſanguinity there, is between ſal gem, 


and antimony, and iron, and zink, and bread, and camphire, and lapis calaminaris, 
and fleſh of divers kinds, and oiſter- ſhells, and hartſhorn, and chalk, and quick lime; 
ſome of which belong to the vegetable, ſome to the mineral, and ſome to the animal 
kingdom ; and yet all of them, and divers others, as I have tried, may, even without 


the aſſiſtance of external heat, be diſſolved or corroded by one fingle mineral menſtruum, 


oil of vitriol. And, which is not to be neglected on this occaſion, ſome of them may 


be bodies, ſuppoſed, by chemilts, 'to have an antipathy to each other, in point of cor- 
roſion, or diffus. FC | 
© SV ene 

I obſerve alſo, that a diſſolution may be made of the ſame body by menſtruums, to 

which the chemiſts attribute (as I juſt now obſerved they did to ſome bodies) a mutual 


antipathy, and which therefore are not like to have a ſympathy with the fame third 
body; as I found by trial, that both aqua-fortis, and ſpirit of urine, upon whoſe mix- 


ture there enſues a conflict, with a great efferveſcence, will, each of them apart, readily 


diſſolve crude zink, and fo each of them will the filings of copper. Not to mention, 
that pure ſpirit of wine, and oil of vitriol, as great a difference as there is between 


them, in I know not how many reſpects, and as notable a heat as will enſue upon their 
commixture, will each of them diſſolve camphire; to which may. be added, other in- 
ſtances of the like nature. As for what is commonly ſaid, that vils diffolve ſulphur, 
and faline menſtruums metals, - becauſe (as they ſpeak) fimile ſimili gaudet; I anſwer, 


that, where there is any ſuch fimilitude, it may be very probably aſcribed, not ſo 
much with the chemiſts, that favour Ariſlotle, to the eſſential forms of the bodies, 
that are to work on each other; nor, with the mere chemiſts, to their ſalt, or ſulphur, 


or mercury, as ſuch; but to the congruity between the pores and figures of the men- 


ſtruum, and the body diſſolved by it, and to ſome other mechanical affections of 
oppo no wy RET ay. 1 
Fos ſilver, for example, not only will be diſſolved by nitre, which they reckon a 


ſalt, but be amalgamed with, and conſequently diſſolved by quickſilver, and alſo by 
the operation of brimſtone, be eaſily incorporated with that mineral, which chemiſts 
are wont to account of ſo oleaginous a nature, and inſoluble in aqua- fortis. 


ET EETTIMENT 39. o- 
- And as for thoſe diſſolutions, that are made with oily and inflammable menſtruums, 
of common ſulphur and other inflammable bodies, the diſſolution does not make tor 
them ſo clearly as they imagine, For, if ſuch menſtruums operate, as is alledged, 


upon the account. of their being, as well as the bodies they work upon, of a ſulphu- 


reous nature, whence is it, that highly rectified ſpirit of wine, which, according to 
them, muſt be of a moſt ſulphureous nature, ſince, being ſet on fire, it will flame all 
away, without leaving one drop behind it, will not (unleſs, perhaps, after a tedious 
while) diſſolve even flowers of brimſtone, which eſſential, as well as expreſſed oils, 
will eaſily take up; as ſpirit of wine itſelf alſo will do almoſt in a trice, if, (as we ſhail 
ſee anon) by the help of an alkali, the texture of the brimſtone be altered, though the 
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only thing, that is added to the ſulphur,” being an incombuſtible ſubſtance, is nothing 
near of ſo ſulphureous a nature, as the. flowers, and need have no conſanguinity upon 
the ſcore of its origin with ſpirit of wine, as it is alledged, that ſalt of tartar has; ſince 


| have tried, that fixed nitre, employed inſtead of it, will do the ſame. : ” 


EXPERIMENT XVI. 


Taz mention of nitre brings into my mind, that the falt-petre, bring wont to be 
| looked upon, by chemiſts, as a very inflammable body, ought, according to them, to 
be of a very ſulphureous nature; yet we find not, that it is in chemical oils, but in 

water, readily diſſolved. And whereas chemiſts tells us, that the ſolutions of alkalies, 
ſuch as falt of tartar, or of pot-aſhes in common oils, proceed from the great cogni- 
tion between them, I demand, whence it happens; that ſalt of tartar will, by boiling, 


be diſſolved in the expreſſed oil of almonds, or of olives, and be reduced with it toa 


ſoapy body, and that yet, with the eſſential oil of juniper or anniſeeds, &c. where what 
they call the ſulphur is made pure and penetrant, being freed from the earthy, aque- 
ous and feculent parts, which diſtillation diſcovers to be in the expreſſed oils, you may 
boil ſalt of tartar twenty times as long, without making any ſoap of them, or perhaps 
any ſenſible ſolution of the alkali. And chemiſts know how difficult it is, and how 


unſucceſsfully it is wont to be attempted, to diſſolve pure ſalt of tartar in pure ſpirit of 


wine, by digeſting the not peculiarly prepared falt in the cognate menſtruum. I. will 
not urge, that, though the moſt conſpicuous mark of ſulphur be inflammability, and 
is in an eminent degree to be found in oil, as well as ſulphur; yet an alkali and water, 
which are neither ſingly, nor united inflammable, will diſſolve common ſulphur. 


EXPERIMENT. XVII. 


Bur, to make it probable againſt the chemiſts, (for I purpoſe it but as an argument 
ad hominem) that the ſolution of ſulphur in expreſſed oils depends upon ſomewhat elſe 


| beſides the abundance of the ſecond principle, in both the bodies; I will add to what I ſaid 


before, an affirmation of divers chemical writers themſelves, who reckon aqua-regis, 


which is plainly a ſaline menſtruum, and diſſolves copper, iron, coral, &c. like acid 
liquors, among the ſolvents of ſulphur, and by that power, among other things, dil- 
tinguiſh'it from aqua-fortis. And, on the other ſide, if there be a congruity betwixt 
an expreſſed oil and another body, though it be ſuch as, by its eaſy diſſoiubleneſs in acid 
falts, chemiſts ſhould pronounce to be of a ſaline nature, an expreſſed oil will reality 
enough work upon it; as I have tried, by digeſting even crude copper, in filings, wirh 
oil of ſweet almonds, which took up ſo much of rhe metal, as to be deeply coloured 
thereby, as if it had been a corroſive liquor: nay, I ſhall add, that, even with milk, as 
mild a liquor as it is, I have found, by trial, that, without the help of fire, a kind of 
diſſolution may, though not in few hours, be made of crude copper, as appeared by 


the greeniſh blue colour the filings acquired, when they had been well drenched in the 
liquor, and left for a certain time in the veſſel, where the air had very free accels to 


them. 


EXPERIMENT XVIII. 
Besipxs the argument ad bominem, newly drawn from aqua-regia, it may be propꝭ r 


enough to urge another of the ſame kind, upon the generality of the Relmontians 


and Paracelſians, who admit what the heads of their ſects delivered concerning the 
operations of the alkaheſt. For whereas it is affirmed, that this irreſiſtible menſtruum 
will diſſolve all tangible bodies here below, fo as they may be reduced into inſipid wa- 


FT q as, 10 the one ſide, it will be very hard to conceive, how a ſpecificated men- 
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each of them be afterwards ſheathed, (which is, as it were, a hafting of the blades 


Of the Mtcnaniciy Orx1G1n 
ſtruum, that is determined to be either acid, or lixivate, or vrinous, &c. ſhould. be 
able to diſſblve ſo great a variety of bodies of diff:ring, and perhaps contrary natures, 


in ſ\me whereof acids, in others, lixiviate ſalts, and in others, urinous are predo- 
minant; ſo, on the other fide, if the alkaheſt be not a ſpecificated menſtruum, it will 


very much disfavour the opinion of the chemiſts, thar will have ſome bodies diſſoluble 


_ on'y by acids as ſuch, others by fixed alka ies, and others again by volatile ſalts; fince 


a menitcuum, that is neither. acid, lixiviate, nor urinous, is able to diſſolve bodies, in 


lome of which one, and in others, another of thoſe principles is predominant: fo that, 


if a liquor be conveniently qualified, it is not neceſſary, that it ſhould be either acid to 
diſſolve pearl or coral, or alkalizate to diſſolve fulphur. But upon what mechanical 
And J elſewhere offer ſome thoughts of mine about it. 


ns EXPERIMENT XI _ * 
Ir we duly reflect upon the known proceſs, that chemiſts are wont to employ in mak- 
ing mercurius dulcis, we ſhall find it very favourable to our hypotheſis. For though 


we have already ſhewn in the fifth experiment, and it is generally confeſſed, that com- 


mon ſublimate made of mercury is a highly corroſive body; yet, if it be well ground 


the tongue; ſo that chemiſts are wont to call it mercurius dulcis: and yet this dulcifi- 
cation ſeems to be performed in a mechanical way. For moſt part of the ſalts, that 
made the ſublimate ſo corroſive, abide in the mercurius dulcis ; but by being compounded: 


with more quickſilver, they are diluted by it, and (which is more conſiderable) acquire 
a new texture, which renders them unfit to operate, as they did before, when the fret- 
ting ſalts were not joined with a ſufficient quantity of the mercury to inhibit their corro- 
five activity. It may perhaps ſomewhat help us to conceive, how this change may be 
made, if we imagine, that a company of mere knife-blades be firſt fitted with hafts, 
power by covering or caſing them at 
that end, which is deſigned: for the handle; (though their inſertion. into thoſe hafis, 


which will in ſome regard leſſen their wounding 


turning them into knives, makes them otherwiſe the fitter to cut and pierce) and, that 


200;) for then they become unfit to cut or ſtab; as before, though the blades be not 
deſtroyed : or elſc we may conceive theſe blades without hafts or ſheaths to be tied up 
in bundles, or as it were in little faggots with pieces of wood, ſomewhat longer than 


themſelves, opportunely placed between them. For neither in this new conſtitution | 


would.they be fit to-cut and ſtab as before. And by conceiving the edge of more or 


fewer of the blades to be turned inwards, and thoſe, that are not, to have more or leſs 


of their points and edges to be ſheathed, or otherwiſe: covered by interpoſed bodies, 


one may be helped to imagine, how the genuine effects of the blades may be variouſly: 
of diſpoſition be 
fancied, it may by mechanical illuſtrations become intelligible, how the corroſive ſalts 
of common ſublimate may loſe their efficacy when they are united with-a ſufficient quan 


leflened or diverſified, But, whether theſe, or any other like changes 


tity of quickſilver in mercurius dulcis: in which new ſtate, the ſalts may indeed, in a 
 chemical:phraſe, be ſaid to be ſatiated; but this. chemical phraſe does not explicate,. 
how this ſaturation takes away the corroſiveneſs from ſalts, that are ſtill actually preſent 


in the ſweet mercury. And byanalogy to ſome ſuch explication, as the above propoſed, 
& poſſible account may be rendered why fretting ſalts do either quite loſe their ſharp- 

neſs, as alkalies, whilſt they are im le much 

of their cotroſive acidity, as oil of vitriol does, when with. ſteel it-compoſes vitriolum 


ied with ſand in common glaſs; or loſe muc 


martis; 


account an analyzing menſtruum may operate, is not neceſſary to be here detetmined. 


vith near an equal weight of quickſilver, and be a few times ſublimed, (to mix them. 
the more exactly) it will become ſo mild, that it will not fo much as taſte ſharp upon 


— 


. 
«4 
R. 
16 
_ 
A 
* 
1 
* 
. N 
3 1 ** 
+ 
CRE? 
Br” 
"<8 
SIN 
1 
SAS 5 
. 
. 
5 
4 
2 
* 
_ 
* 5 
3H 
= 
7] 
-W X 
5 
+ 
. 
1 
. 
= 
2 o 
2 
2 
2 
9 
x 


of Corrogtventss and ConrosIBILITY. 


martis F or elſe are tranſmuted or diſguiſed by conjunction with fome corroded bodies of 
a peculiar texture, as when aqua-fortis does with ſilver make an extremely bitter ſalt or 
vitriol, and with lead one, that is poſitively ſweet, almoſt like common ſaccharum 
ſaturni. 


EXPERIMENT XX. 


To ſhew, how much the efficacy of a menſtruum may depend even upon ſuch ſeem- | 


ingly ſlight mechanical circumſtances, as one would not eaſily ſuſpect any neceſſity of, 
I ſhall employ an experiment, which, though the unpractiſed may eaſily fail of mak- 


ing well, yet, when I tried it after the beſt manner, I did it with ſucceſs. I put 
then upon lead a good quantity of well rectified aqua · fortis, in which the metal, as I 


expected, continued undifſolved; though, if the chemiſts ſay truly, that the diſſolving 
power of the menſtruum conſiſts, only in the acid ſalts, that it abounds with, it ſeems 
naturally to follow, that the more abundance of them there is in a determinate quan- 


tity of the liquor, it ſhould be the more powerfully able to diſſolve metalline and 


mineral bodies. And in effect, we ſee, that, if corroſive menſtruums be not ſufficiently 


dephlegmed, they will not work on divers of them. But, notwithſtanding this plau- 


ſible doctrine of the chemiſts, conjecturing, that the ſaline particles, that ſwam in our 
aqua-fortis, might be more thronged together, than was convenient for a body of fuch 
a texture of ſaline parts, and ſuch intervals between them, I diluted the menſtruum, 
by adding to it what [ thought fit of fair water, and then found, that the deſired con- 
gruity betwixt the agent and the patient emerged, and the liquor quickly began to fall 
upon the metal, and diſſolve it. And if you would try an experiment to the ſame pur- 


. * poſe, that needs much leſs circumſpection to make it ſucceed, you may, inſtead of 


employing lead, reiterate what I elſewhere mention myſelf to have tried with ſilver, 
which would not diſſolve in too ſtrong aqua-fortis, but would be readil 
by that liquor, when I had weakened it with common water. 


And this it may ſuffice to have ſaid at preſent of the power or faculty, that is found 
in ſome bodies of corroding or diſſolving others. Whereof I have not found among 


the Ariſtotelians, I have met with, ſo much as an offer at an intelligible account. And 
| the leſs expect the vulgar chemiſts will from their hypoſtatical principles afford us a 
ſatisfactory one, when, beſides the particulars, that from the nature of the things, and 


Helmom's writings, have been lately alledged againſt their hypotheſis, I conſider, how 
light accounts they are wont to give us even of the familiar phænomena of corroſive li- 


quors. For if, for example, you aſk a vulgar chemiſt, why aqua-fortis diſſolves filver 


and copper, it is great odds bur he will tell you, it is becauſe of the abundance of fret- 


ting ſalt, that is in it, and has a cognation with the ſalts of the metal. And if you 
aſk him, why ſpirit of ſalt diſſolves copper, he will tell you it is for the ſame reaſon ; 


and yet, if you put ſpirit of ſalt, though very ſtrong, to aqua-fortis, this liquor will 


not diſſolve ſilver, becauſe upon the mixture the liquors acquire a new conſtitution as 
to the ſaline particles, by virtue of which the mixture will diſſolve, inſtead of ſilver, 
gold. Whence we may argue againſt the chemiſts, that the inability of this com- 


Pounded liquor to work on ſilver does not proceed from its being weakened by the 


ſpirit of ſalt; as well becauſe, according to them, gold is far the more compact metal 
of the two, and requires a more potent menſtruum to work upon it, as becauſe this 
ſame compounded liquor will readily diflolve copper. And to the fame purpoſe, with 
this experiment ] ſhould alledge divers others, if I thought this the fitteſt place, where- 
in I could propoſe them. | - 
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better word, I call corroſibility. 


Of the MROHANICATL ORIGIN 
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About the Mzcn an ICAL ORIOIN of CO RR OSIBILITY; 
ORROSIBL[LITY being the quality, that anſwers corroſiveneſs, he, that has 
taken notice of the advertiſement I formerly gave about my uſe of the term * cor- 


roliveneſs, in theſe notes, may eaſily judge, in what ſenſe I employ. the name of the 


other quality; which, whether you will ſtile it oppoſite or conjugate, for want of a 


ITuIis corroſibility of bodies is, as well as their corroſiveneſs, a relative thing; as 
we ſee, that gold, for inſtance, will not be diſſolved by aqua- fortis, but will by aqua- 
regis; whereas ſilver is not ſoluble by the latter of theſe menſtruums, but is by the 
former. And this relative affection, on whoſe account a body comes to be corrodible 
by a menſtruum, ſeems to conſiſt chiefly in three things, which all of them depend 


upon mechanical principles. 


Or theſe qualifications, the firſt is, that the body to be corroded be ties +." 


| pores of ſuch a bigneſs and figure, that the corpuſcles of the ſolvent may enter them, 


and yet not be much agitated in them, without giving briſk knocks or ſhakes to the 
folid parts, that make up the walls, if I may fo call them, of the pores. And it is 


for waat of this condition, that glaſs is penetrated in a multitude of places, but nor 


diſſipated or diſſolved by the incident beams of light, which permeate. its pores 


without any conſiderab'e reſiſtance; and though the pores and commiſſures of a 
body were leſs. minute, and capable of letting in ſome groſſer corpuſcles, yet if theſe 
were, for want cf ſolidity or rigidneſs, too flexible, or were of a figure incongruous to 
that of the pores they ſhould enter, the diſſolution would not enſue; as it happens, 


when pure ſpiric of wine is in the cold put upon ſalt of tartar, or when aqua-fortis is 
put upon powder of ſulphur. _ VCC 2 


Tus ſecond qualification of a corrodible body is, that its conſiſtent corpuſcles. be of 
ſuch a bulk and ſolidity, as does not render them uncapable of being di joined by the 
action of the inſinuating corpuſcles of the menſtruum. Agreeable to this, and the former 
obſervation, is the practice of chemiſts, who oftentimes, when they would have a body 


to be wrought on by a menſtruum, otherwiſe too weak for it in its crude eſtate, diſpoſe 


it to receive the action of the menſtruum by previouſly opening it, (as they ſpeak) that 
is, by enlarging the pores, making a comminution of the corpuſcles, or weakening 
their coheſion. And we ſee, that divers bodies are brought by fit preparations to be 
reſoluble in liquors, that would not work on them before. Thus, as was lately noted, 
lime ſtone by calcination becomes, in part, diſſoluble in water; and ſome metalline 


calces will be ſo wrought on by ſolvents, as they would not be by the ſame agents, if 


the preparation of the metalline or other body had not given them a new diſpoſition. 


Thu, though crude tartar, eſpecially in lumps, is very ſlowly and difficultly diſſoluble 


in cold water, yet when it is burnt, it may be preſently. diſſolved in that liquor; and 
thus, though the filings and the calx of ſilver will not be at all diſſolved by common 
water, or ſpirit of wine ; yet if by the interpoſition of the ſaline particles of aqua- 
fortis, the lunar corpuſcles. be ſo disjoined, and ſuffer ſuch a comminution as they do 
in cryſtals of lune, the meta] thus prepared and brought with its ſaline additament into 
a new texture, will eaſily enough diſſolve, not only in water, but, as I have tried, in 
well rectified ſpirit of wine. And the like ſolubility J have found in the cryſtals of 
lead, made with ſpirit of verdigreaſe, or good diſtilled vinegar, and in thoſe of coppet 
made with aqua-fortis. 5 115 


®. Sec the beginning of the firſt Section. 
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Tux laſt diſpoſition to corroſibility conſiſts in ſuch a cohefion of the parts, whereof 

a body is made up, as is not too ſtrict to be ſuperable by the action of the menſtruum. 
This condition, though of kin to the former, is yet ſome what differing from it, Gnce 
a body may con fiſt of parts, either bulky or ſolid, which yet may touch one another 
in ſuch ſmall portions of their ſurfaces, as to be much more eaſily diſſociable than tlie 
minute or leſs ſolid parts of another body, whoſe contact is more full and cloſe, and 
ſo their coheſion „ „ „ „„, , , rtriagaart 3340 


By what has been ſaid, it may ſeem probable, that, as I formerly intimated, the cotroſi- 
bility of bodies is but a mechanical relation, reſulting from the mechanical affections and 
comexture of its parts, as they intercept pores of ſuch ſizes and figures, as make them 
congruous to thoſe of the corpuſcles of the menſtruum, that are to pierce between them, 
and disjoin them. ee 6 ren © UG) 21 . Db lion Unt 4 ters, 0 
Tur the quality, that diſpoſes the body it affects to be diſſolved by corroſive and 
other menſtruums, does, as hach been declared, in many caſes depend upon the me- 
chanical texture and affections of the body in reference to the menſtruum, that is to 
work upon it, may be made very probable, by what we are in due place to deliver con- 
cerning the pores of bodies and figures of corpaſcles. © But yet in compliance with the 
deſign of theſe notes, and agreeably to my cuſtom on other ſubje&s, I ſhall ſubjoin a 
few experiments on this . yern 037 ine vt cette: 1 


> F744 
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Ir we put highly rectified ſpirit of wine upon crude ſulphur, or even flowers of 
' fulphur,” the liquor will lie quietly thereon, eſpecially in the cold, for many hours and 
days, without making any viſible ſolution of it; and if ſuch exactly dephlegmed ſpirit 
vere put on very dry ſalt of tartar, the ſalt would lie in an undiſſolved powder at the 
bottom: and yer, if before. any liquor be employed, the ſulphur be gently melted, 
and then the alkali of tartar be by degrees put to ic, and incorporated with it; as there 
will reſult a new texture diſcoverable to the eye by the few colour of the compoſition, 
ſo there will emerge a diſpoſition that was not before in either of the ingredients, to be 
diſſolved by ſpirit of wine; inſomuch, that though the mixture be kept till it be quite 
cold, or long after too, provided it be carefully ſecured from the acceſs of the air, the 
ſpirit of wine being put to it; and ſhaken with it, will, if you have gone to work aright, 
acquire a yellow tincture in a minute of an hour; and perhaps in leſs than half a quar-. 
ter of an hour a red one, being richly impregnated with fulphureous particles di 
verable by the ſmell, taſte, and divers operations. | 
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: Ir is known to ſeveral chemiſts, that ſpirit of ſalt does not diſſolve crude mercury in Þ 
tne cold; and [ remember, - I kept them for à conſiderableè time in no contemptible heat | 
without finding any folution following. But I ſuppoſe, many of them will be gratified 'H 
by an experiment once mentioned to me by an ingenious German gentleman, namely, Þ 


that if mercury be precipitated per ſe, that is, reduced to a red powder without addita- 
ment, by the mere operation of the fire, the texture will be ſo changed, that the above- 


mentioned ſpirit will readily diſſolve it; for I found it upon trial to do ſo; nay, ſome- 
times fo readily, that I ſcarce remember, that I ever faw any menſtruum ſo nimbly diſ- 
ſolve any metalline body whatſoever. 2 11 | 


EXPERIMENT IL. 
r experiment is the more remarkable, becauſe, that though oil of vitriol 
good heat corrode quickſilver, (as we have already related in the firſt ſection,) 
member I kept a precipitate per /e for divers hours in a conſiderable degree cf 
3 


heat, 


Tur former ex 
will in a 
yet I re 


Of the Mxcnanicat Onr1rcin 
heat, without finding it to be diſſolved or corroded by the menſtruum. And yet hav- 
ing, for trial's ſake, put another parcel of the ſame mercurial powder into ſome-aqua- 
fortis, or ſpirit of nitre, there enſued a ſpeedy diſſolution even in the cold, 

Au that this diſpoſition to be diffolved by ſpirit of ſalt, that mercury acquires 
by being turned into precipitate per ſe, that is, by being calcined, is not merely the ef- 
fe of the operation of the fire upon it, but of ſome change of texture produced by 
that operation; may be probably argued from hence, that, whereas ſpirit of ſalt is a 
menſtruum, as I have often tried, for the diſſolving of iron or ſteel ; yet, 
kind of vitrification, 
$ Martis, though it be 
ſpirit of ſalt will rea- 


| brought to a very fine powder, yet I fou 

dily, and with heat and noiſe, diſſolve dungs of mars, 
any thing near ſuch an operation upon the crocus; but 
would leave in the bottom of the glaſs 


mat Fs 


Ir agrees very well with our doctrine about the dependance of the c ility of bo- 
dies upon their texture, that from divers bodies, whilſt they are in conjunction with | 
others, there reſult maſſes, and thoſe hom us as to ſenſe, that are eaſily diſſoluble 

in liquors, in which a great part of the matter, if it were ſeparated from the reſt, 

would not be at all diſſolved. Thus we ſee, that common vitriol is eaſily diſſolved in mere 
-water; whereas if it be ſkilfully calcined, it will yield ſometimes near half its firſt 
weight of inſipid colcothar, which not only is not ſoluble in water, but which neither 
aqua: fortis nor aqua · regis, though ſometimes they will colour themſelves upon it, are 
able, as far as I have tried, to make ſolutions of. We. ſee likewiſe, that ſimple water 
will, being boiled for a competent time with hart's-horn, diſſolve it and make a jelly of it: 
and yet, when we have taken hart's-horn throughly calcined to whiteneſs, not only we 
found, that common water was no longer a fit ſolvent for it, but we obſerved, that 
| when we put oil of vitriol itſelf upon it, a good part of the white powder was even by 
that corroſive menſtruum left undiffolved. _ EE bs 


Ee e ASS , F cc. 
Ix the fifteenth of the foregoing experiments I refer to 'a way of making the flower 
or powder of common ſulphur become eaſily diſſoluble, which otherwiſe it is far from 
being, in highly rectified ſpirit of wine. Wherefore I ſhall now add, that it is quickly 
performed by gently melting the ſulphur, and incorporating with it by degrees an equal 
or a greater weight of finely powdered ſalt of tartar, or of fixed nitre. For if the 
mixture be put warm into a mortar, that is ſo too; and as ſoon as it reduced to 20 


＋ 


of CORROSIVENESS and CorkogiBILITY. _ 
der, but put-into 2 glaſs, and well ſhaken with pure ſpirit of wine, it will, (as perhaps 
I may have elſewhere obſerved) in a feẽ minutes acquire a yellow colour, which after- 
wards will grow deeper, and manifeſt itſelf by the ſmell and effects to be a real ſolution of 
ſulphur; and yet this ſolubleneſs in ſpirit of wine ſeems procured by the change of 
texture, reſulting from the commixtion of mere ſalt of tartar, which chemiſts know, 
to their trouble, to be itſelf a body almoſt as difficult as ſulphur to be diffolved in 
phlegmleſs ſpirit of wine, ugleſs the conſtitution of it be firſt altered by ſome con- 
yenient additament. Which laſt words T add, becauſe, though ſpirit of verdigreaſe be 
2 menſtruum, that uſes to come off in diſlillation much more intirely than other acid 
menſtruums from the bodies it has diſſolved; yet it will ſerve well for an additament to 
open (as the chemiſts ſpeak) the body of the ſalt of tartar. For this purpoſe I em- 
ploy ſpirit of verdigreaſe, not made firſt with ſpirit of vinegar, and then of wine, after 
the long and laborious way preſcribed by Baſlius and Zwelfer, but eaſily and expedi- 
tiouſly by a ſimple diſtillation of crude verdigreaſe of the better fort. For when you 
have with this liquor (being, if there be need, once rectified) diſſolved as much good 


falt of tartar, as it will take up in the cold, if you draw off the menſtruum ad ficci- 


tatem, the remaining dry ſalt will be manifeſtly altered in texture even to the eye, and 
will readily enough, in high rectified - ſpirit of wine, afford a ſolution, which 1 have 
found conſiderable in order to divers uſes, that concern not our preſent diſcourſe, 


EXPERIMENT VI. 


To the confideration of the followers of Helmont I ſhall recommend an experiment 


of that famous chemiſt's which ſeems to ſuit exceeding well with the doctrine propoſed 
in this ſeftion. For he tells us, that, if by a ſubtle menſtruum, to which he aſcribes 
that power, quickſilver be diveſted (or deprived) of its external ſulphur, as he terms it, 
all the reſt of the fluid metal, which he wittily enough ſtiles the kernel of mercury, 
will be no longer corroſible by it. So that upon this ſuppoſition, though common 


quickſilver be obſerved to be ſo obnoxious to aqua · fortis, that the ſame quantity of that 


liquor will diſſolve more of ir, than of any other metal; yet, if by the deprivation of 

ſome portion of it the latent texture of the metal be altered, though not (that I re- 
member) the viſible appearance of it; the body, that was before ſo eaſily diffolved by 

aqua-fortis, ceaſes to be at all diſſoluble by it. Ce Thee 8 


ERM EN T VII. 
As for thoſe chemiſts of differing ſects, that agree in giving credit to the ſtrange 
things, that are affirmed of the operations of the alkaheſt, we may in favour of our 
doctrine urge them with what is delivered by Helmont, where he aſſerts, that all ſolid 
bodies, as ſtones, minerals, and metals themſelves, by having this liquor duly ab- 
ſtracted or diſtilled off from them, may be changed into ſalt, equi t to the 
reſpective bodies whereon the menſtruum was put. So, that ſuppoſing the alkaheſt to 
be totally abſtracted, (as it ſeems very probable to be, ſince the weight of the body, 
whence it was drawn off, is not altered;) what other change, than of texture, can be 
reaſonably imagined to have been made in the tranſmuted bodies? and yet divers of 


them, as flints, rubies, fapphires, gold, filver, &c. that were inſoluble before, ſome 
of them in any known menſtruums, and others in any but corroſive liquors, come to 


be capable of being diſſolved in common water, 


: EXPERIMEN T VII. 
 1T is a remarkable phænomenon, that ſuits very well with our opinion about the in- 
tereſt of mechanical principles in the corroſive power of menſtraums, and the corro- 


3 


ſibility 


327 


- 
o 8 : 
* ge.” 
-__ — 
Wo EN = —_ 
„ ei SES 
- . .- 28 * 4 4A aaa] . TY 
4 2 "3 "ee «at +. "a - l 
5 - od IS - 


* 
— —— gen > * 
. ICI DAR $55 
- 
6 
* b 
A.” N 


r 
9 win 


r 


Dr 8 
5 — ( * 
1 


2 cw 
ED 3 1 a 593 ' G err 1 CJ b ne, -—_— gre on es *. ” n 48 
8 — Hhrie,. oy 8 pk — * Ivy ** 9 . 2 2 > 1 Were ee 8 1 8 * >. SL OI, 
- — * "I * . 
- Dp - Y 8 5 A R 2 * . 
R (i. a hs, 6 eat... - a. 6 * 4 ” os X N V 4 - - Z . . * 2 8 3 - 4 * 
9 . 3 8 
: 4 
: 3 
* $5=- Wa - — N 4 
— . < - r 4 5 * . 
"> — , - q * 1 K. * 
8 * n F i 4 nas p * 22 
c —U— n 1 p — HIS 4. Be 8 8 "yg 
n 4 3 n 2 5 N nn dene nie 
'"y RIPE" 3 N * 7 1 1 


PP A ad aces * 
2 — . ith 
ac ro one the, are 3 3 
” — wy "2 


1 &.: wat wh 125 2 75 "IE, wt 26:34 | 5 » * * e 4 
CCC 


8 
cn 


. 
a * A 
e ARIA Wo 


5 
TY 
HY Kerns” at tes 
.. EG IL 
„ Gar "a 


"= 


> - 4 * * 4 . 
« — * 4 ; * mo 
r A 1 a 
ff 
nd 


FS * * 5 
a * . ” aca > " 
rr OE 2 Ag So won; 4 


ee eee . 
% : 


* „ N RAB e ee eee 0 


ve; te 4 


ne > ef rb 
2 - 


to the fame purpole. | 


cles might be more ſol 


” * 22 e — to 823 


O, .the MECHANICAL, OR1G0N., 


ſib:licy of bodies, that we produced by the following experiment :.. this, we . purpoſely 

made to; ſhew, after how differing manners the ſame body may be diſſolved by two 
menſtruums, whoſe minute parts are very differingly conſtituted and agitated. For 
whereas it is known, that if we put large grains 01 ſea · ſalt into common water, the 

will be diſſolved therein, calmly and ſilently, without any appearance of conflict; if 
we put ſuch grains of ſalt into good oil of vitriol, that liquor will fall furiouſly upon 
them, and produce for a good while a hiſſing noiſe with fumes, and a great ſtore of 
bubbles, as if a potent menſtruum were corroding ſome ſtubborn metal or mineral. 
And this experiment I the rather mention, becauſe it may be of uſe to us on divers 
other occaſions. For elle it is not the only, though it be the remarkableſt, that I made 


* 


; DOOR r 
Fox, whereas aqua-fortis, or aqua- regis, being poured. upon filings of copper, 


1 0 


will work upon them with much noiſe and ebullition, I have tried, that ſpirit of fal 


armoniac or utine, being put upon the like filings, and left there without ſtopping the 
glaſs, will quickly begin to work on them, and quietly diſſolve them almoſt as water 
diſſolves ſugar, To which may be added, that even with oil of turpentine I have, 
though but ſlowly, diſſolved crude copper; and the experiment ſeemed to favour our 
conjecture the more, becauſe having tried it ſeveral times, it appeared, that common 
unrectified oil would perform the ſolution much quicker than that, which was purified 


and ſubtilized by rectification; which though more ſubtle and penetrant, yet was, it 


ſeems, on that account leſs fit to diſſolve the metal, than the groſſer oil, whoſe parti 


| id, or more; advantageouſly ſhaped, or on ſome other mechanical 
account better qualified for the purpoſe. ., eo. N RAN 


N 
« PIT. 1 
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CEE RENT OX. 


Take good ſilver, and, having diſſolved it in aqua - fortis, precipitate it with a ſuf- 


ficient quantity of good ſpirit of ſalt; then having waſhed the calx, which will be 


very white, with common water, and dried it well, melt it with a moderate fire into 
a fuſible maſs, which will be very much of the nature of what. chemiſts call cornu 
lunæ, and which they make by precipitating diſſolved ſilver with a bare ſolution of 
common ſalt made in common water. And whereas both ſpirit of ſalt and ſilver, diſ- 
{.lved in aqua- fortis, will each of them apart teadily diſſol ve in ſimple water, our luna 
cornea not only will not do ſo, but is ſo. indiſpoſed to diſſolution, that I remember! 
have kept it in digeſtion, ſome in aqua: fortis, and ſome in aqua: regia, and that for a 
good while, and in no very faint degree of heat, without being able to diſſolve it like 


metal, the menſtruums having indeed tinged themſelves upon it, but left the compo- 


F . . an both 
WIIꝭ this inſtance (of which ſort more might be afforded by chemical precipita- 
tions) I ſhall conclude what I deſigned to offer at preſent about the corroſibility of ba- 
dies, as it may be conſidered in a more general way, For as to the diſpoſition, that 
particular: bodies have of heing diſſolved in, or of reſiſting determinate liquors, it were 
much eaſier for me to enlarge upon that ſubject, than it was to provide the inſtances 
above recited. And theſe are not ſo few, but that it is hoped they may ſuffice to make 
it probable, that in the relation betwixt a ſolvent and a body it is to work upon, that, 
which depends upon the mechanical affections of one or both, is much to be conſidered, 
and has a great intereſt in the operations of one of the bodies upon the other. 
nn Hahn un nil uch nanu annum! 
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2 0 v 
CHEMICAL PRECIPITATION. 
ADVERTISE MB N T. 


HOUGH I fhall not deny, that, in grammatical ſtrictneſs, precipitation 
ſhould be reckoned among chemical operations, not qualities; yet I did not 
moch ſcruple to inſert the following diſcourſe among the notes about particular 
qualities, becauſe many, if not moſt of the phænomena, mentioned in the enſuing 
eſſay, may be conſidered as depending, ſome of them, upon a power, that certain 


bodies have to cauſe precipitation, and ſome upon ſuch a diſpoſition, to be ſtruck. 


down by others, as may, if men pleaſe, be called precipitability. And ſo theſe dif- 
fering affections may, with (at leaft) tolerable congruity, be referred to thoſe, that we 
have elſewhere ſtiled chemical qualities. \ | | e : 
Bur though, I hope, I may, in theſe few lines, have ſaid enough concerning the 
name given to theſe attributes, yet, perhaps, it will be found in time, that the thio 
themſelves may deſerve a larger diſcourſe, than my little leiſure would allow them. 


For, that is not a cauſeleſs intimation of the importance of the ſubject, wherewith 1 


conclude the following tract; ſince, beſides that, many more inſtances might have 
been particularly referred to the heads treated of in the enſuing eſſay, there are impro- 
per kinds of precipitation, (beſides thoſe mentioned in the former part of the diſcourſe) 


to which one may not incongruouſly refer divers of the phenomena of nature, as well 
in the greater as in the leſſer world, whereof either no cauſes at all, or but improper 


ones, are wont to be given. And, beſides the ſimple ſpirits and ſalts uſually employed 
by chemiſts, there are many compounded and decompounded bodies, not only factitious, 
but natural, (and ſome ſuch, as one would ſcarce ſuſpect) that may, in congruous ſub- 
jects, produce ſuch precipitations, as I ſpeak of- And the phænomena and conſe- 
quents of ſuch operations may, in divers caſes, prove conducive both to the diſcovery 
of phyſical cauſes, and the production of uſeful effects; though the particularizing of 
ſuch phænomena do rather belong to a hiſtory of precipitations, than to ſuch a diſcourſe 


as that, which follows, wherein propoſed not ſo much to deliver the latent myiteries, 


as to inveſtigate the mechanical cauſes of precipitation. LY 


De EET 
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Of the Mechanical Causks of CHEMICAL PRECIPITATION. 
F 
V precipitation is here meant, ſuch an agitation or motion of a heterogeneous 
liquor, as in no long time makes the parts of it ſubſide, and that uſually in the 
torm of a powder, or other conſiſtent body. | ER 
As, on many occaſions, chemiſts call the ſubſtance, that is made to fall to the bottom 
of the liquor, the precipitate ; ſo, for brevity-ſake, we ſhall call the body, that is put 


Into the liquor to procure that ſubſiding, the precipitant; as alſo that, which is to be 


TUE down, the precipitable ſubſtance or matter, and the liquor wherein it ſwims before 
che ſeparation, the menſtruum or ſolvent. | | 


Wurd 
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Wx a haſty fall of a heterogeneous body is procured by a precipitant, the opera. 
tion is called precipitation, in the proper or ſtrict ſenſe: but when the ſeparation is made 
without any ſuch addition, or the ſubſtance, ſeparated from the fluid part of the liquor, 
inſtead of ſubſiding emerges, then the word is uſed in a more comprehenſive, but leſs 
proper acceptation. | _ 15 r | 

As for the cauſes of precipitation, the very name itſelf, in its chemical ſenſe, having 
been ſcarce heard of it in the peripatetick ſchools, it is not to be expected, that they 
ſhould have given us an account of the reaſons of the thing, And it is like, that thoſe 


few Ariſtotelians, that have, by their converſe with the laboratories or writings of che- 


miſts, taken notice of this operation, would, according to their cuſtom on fuch occa- 
fions, have recourſe for the explication of it to ſome ſecret ſympathy or antipathy be- 
tween the bodies, whoſe action and re- action intervenes in this operation. 5 
Bur if this be the way propoſed of accounting for it, I ſhall quickly have oceaſio 
to ſay ſomewhat to it, in conſidering the ways propoſed by the chemiſts, who were wont 


to refer precipitation, either, as is moſt uſual, to a ſympathy betwixt the precipitating 


body and the menſtruum, which makes the ſolvent run to the embraces of the precipi- 
tant, and fo let fall the particles of the body ſuſtained before; or (with others) to a 
great antipathy, or contrariety between the acid falt of the menſtruum and the fixed 
ſalt of the oil, or ſolution of calcined tartar, which is the moſt general and uſual pre- 
cipitant they employ.  _ 0 ee | 

Bur I ſte not, how either of theſe cauſes will either reach to all the phznomena, that 
have been exhibited, or give a true account even of ſome of thoſe, to which it ſeems 
applicable, For firſt, in precipitations, wherein what they call a ſympathy between the 


| liquors, is ſuppoſed to produce the effect, this admired ſympathy does not (in my ap- 


prehenſion) evince ſuch a myſterious occult quality, as is preſumed, but rather conſiſts 
in a greater congruity, as to bigneſs, ſhape, motion, and pores of the minute parts 
between the menſtruum and the precipitant, than between the ſame ſolvent and the body 
it kept before diſſolved. And though this ſympathy, rightly explained, may be al- 


lowed to have an intereſt in ſome ſuch precipitations, as let fall the diſſolved body in its 


priſtine nature and form, and only reduced into minute powder; yet I find not, that, 


in the generality of precipitations, this doctrine will hold; for in ſome, that we have 


made of gold and ſilver in proper menſtruums, after the ſubſiding matter had been well 
waſhed. and dried, ſeveral precipitates of gold made, ſome with oil of tartar, which 
abounds with a fixed ſalt, and is the ufual precipitant, and ſome with an urinous ſpirit, 
which works by virtue of a falt highly fugitive, or volatile, I found the powder to ex- 
ceed the weight of the gold and ſilver I had put to diſſolve; and the eye itſelf ſuffict- 
ently diſcovers ſuch precipitates not to be mere metalline powders, but compoſitions, 
whoſe confiſting, not (as hath been by ſomebody ſuſpected) of the combined ſalts alone, 
but of the metalline parts alſo, may be ſtrongly concluded, not only from the ponder- 


ouſneſs of divers of them, in reference to their bulk, but alſo manifeſtly from the te- 


duction of true malleable metals from ſeveral of them. 


N E WM 

THE other chemical way of explicating precipitations may, in a right ſenſe, be 
made uſe of by a naturaliſt on ſome particular occafions, But 1 think it much too 
narrow and defective, as it is in a general way propoſed, to be fit to be acquieſced in. 
For firſt it is plain, that it is not only ſalt of tartar, and other fixed alkalies, that pre” 
cipitate moſt bodies, that are diſſolved in acid menſtruums; as in making of aurum 


minans, oil of tartar precipitates the gold out of aqua - regis: but acid liquors _ 


% 
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ſelves do, on many occaſions, no leſs powerfully precipitate metals and other bodies out 
of one another. Thus, ſpirit of falt (as I have often tried) precipitates ſilver out of 
aqua-fortis: the corroſive ſpirit of nitre copiouſly precipitates that white powder, where- 
of they make bezoardicum minerale: ſpirit or oil of ſulphur, made by a glaſs bell, 
precipitates corals, pearls, &c.- diſſolved in ſpirit of vinegar, as is known to many 
chemiſts, who now uſe this oleum ſulphuris per campanam, to make the magiſtery of 
pearls, &c. for which vulgar chemiſts employ oleum tartari per deliquium. | 
I have ſometimes made a menſtruum, wherein, though there were both acid and al- 
kalizate ſalts, yet I did not find, that either acid ſpirits, or oil of tartar, or even ſpirit of 
urine, would precipitate the diſſolved ſubſtances. 85 "EY *N 
Ap I have obſerved, both that falts of a contrary nature will precipitate bodies out 
of the ſame menſtruum, as not only ſalt of tartar, but ſea- ſalt, being diſſolved, will 
precipitate each other, and, each of them apart, will precipitate filver out of aqua- 
fortis; and that even, where there is a confeſſed contrariety betwixt two liquors, it may 
be ſa ordered, that neither of them ſhall precipitate what is diſſolved by the other; of 
which I ſhall have occaſion to give, ere long, a remarkable inſtance. 5 
Bur it will beſt appear, that the above-mentioned theories of the Peripateticks and 
chemiſts are at leaſt inſufficient to ſolve the phænomena (many of which were probably 
not known to moſt of them, and perhaps not weighed by any,) if we proceed to ob- 
ſerve the mechanical ways, by which precipitations may be accounted for; whereof I 1 
ſhall, at preſent, propoſe ſome number, and ſay ſomewhat of each of them apart; 1 
not that I think all of them to be equally important and comprehenſive, or that I ab- DS, 1 
ſolutely deny, that any one of them may be reduced to ſome of the other; but that L — 
think, it may better elucidate the ſubject, to treat of them ſeverally, when I ſhall have bes 1 
premiſed, that I would not thence infer, that though, for the moſt part, nature does j 
principally effe& precipitations by one or other of theſe ways, yet, in divers cates, ſhe ö 
may not employ two, or more of them, about performing the operation. 5 — 
| To precipitate the corpuſcles of a metal out of a menſtruum, wherein, being once 1 | 
thoroughly diſſolved, it would, of itſelf, continue in that ſtate, the two general ways, F 
that the nature of the thing ſeems to ſuggeſt to him, that conſiders it, are, either to | 
add to the weight or bulk of the diffolved corpuſcles, and thereby render them unfit to | 
accompany the particles of the menſtruum in their motions; or to weaken the ſuſtaining = 
power of the menſtruum, and thereby diſable it to keep the metalline particles ſwim- [ 


ming any longer: which falling of the deſerted parts of the metal, or other body, does | 3 
oftentimes the more eaſily enſue, becauſe in many caſes, when the ſuſtaining particles | | 
of the menſtruum come to be too much weakened, that proves an occaſion to the me- 1 | 4 
talline corpuſcles, diſturbed in the former motion, that kept them ſeparate, to make oc- . 
curſions and coalitions among themſelves, and their fall becomes the effect, though not 1 | 
equally ſo, of both ways of precipitation; as on the other fide, there are ſeveral occa- | f 
ſions on which the ſame precipitant, that brings the ſwimming particles of the metal to 
ſtick to one another, does likewiſe, by mortifying or diſabling the ſaline ſpirits, or other 

parts of the ſolvent, weaken the ſuſtaining power of that liquor. 


"© AP. m 


TO deſcend now to the diſtin conſiderations about theſe two ways: the firſt 
of the molt general cauſes of precipitation is ſuch a coheſion procured by the precipitant 
in the ſolution, as makes the compounded corpuſcles, or at leaſt the aſſociated particles [ 
of the diſſolved body, too heavy to be ſuſtained, or too bulky to be kept in a ſtate of | 
fluidity by the liquor. : | mp [HIST pom 30 | 
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and from the very white precipitate waſh the looſe adheri 


of a brick, or orange colour. 


— 
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Tram in many precipitations there is ma le a coalition betwixt the ſmall parts of the 


| precipitant, and thoſe of the diſſolved metal, or other body and frequently alſo, with 


the ſaline ſpirits of the menſtruum, may be eaſily ſhewn, by the weight of the preci- 
pitate, which, though caretully waſhed and dried, often ſurpaſſes, and ſometimes very 
conſiderably, that of your crude metal, that was diffolved ; of which we lately gave 


an inſtance in aurum fulminans, and precipitated ſilver; and we may yet give a more 
conſpicuous one, in that, which chemiſts call luna cornea : for, if TY diſſolved 


Nlver in good aqua-fortis, you precipitate it with the ſolution of ſea- ſalt in fair water, 
f ng ſalts, the remaining pow- 

der, being dried and ſlowly melted, will look much leſs like a metalline body, than 
like a piece of horn, whence alſo it takes irs name; fo conſiderable is the additament 
of the faline to the metalline particles. 5.7 n 
AND that part of ſuch additaments 1s retained, may not only be found by weighing, 
but, in divers caſes, may be argued from what is obvious to the eye: as if you diſſolve 
mercury in aqua fortis, and into the philtrated ſolution drop ſpirit of ſalt, or ſalt water, 
or an urinous ſpirit, as of ſal armoniac, you will have a very white precipitate; but if, 
inſtead of any of theſe, you drop in deliquated ſalt of tartar, your precipitate will be 
From which experiment, and ſome others, I would 
gladly take a riſe to perſuade chemiſts and phyſicians, that it is not ſo indifferent, as 


thoſe ſeem to think, who look on precipitation but as a kind of comminution, by what 


means the precipitation is performed. For, by reaſon of the ſtrict adheſion of divers 
ſaline particles of the precipitant and the ſolvent, the precipitated body, notwithſtand- 
ing all the wonted ablutions, may have its qualities much diverſified by thoſe of the 


rticles of the liquors, when theſe are fitted to ſtick very faſt to it. Which laſt words 
I add, becauſe, though that ſometimes happens, yet it does not always, there being a 


| E difference, than every body takes notice of, between precipitations; as you will 
induced ta think, if you precipitate the ſolution of filver with copper, with ſpirit of 


ſal armoniac, with ſalt water, with oil of tartar, with quickſilver, with crude tartar, 


and with zink. And in the lately propoſed example, you will think it probable, that 
it is not all one, whether to diſſolved mercury or filver, you employ the ſubtile diſ- 
tilled ſpirits of ſalt, or the graſs body, whether in a dry form, or barely diſſolved in 
common water. And thus much of the conduciveneſs of weight to the ſtriking down 
the corpuſcles of a diſſolved body. DET LOR 


Tur alſo the bulk of a body may very much contribute to make it ſink or ſwim in 


2 liquor, appears by obvious inſtances. Thus ſalt or ſugar, being put into water, ei- 


ther in lumps or even in powder, that is but groſs, falls at firſt to the bottom, and lies 


there, natwithſtanding the air, that may be intercepted between its parts, or externally 
- adhere to it. But when, by the inſinuating action of the water, it is diſſolved into 


minute particles, theſe are carried yp and down with thoſe of the liquor, and ſubſide 


not. The like happens, when a piece of ſilver is caſt into aqua-fortis, and in many 
other caſes. 1 . 


On the other ſide ] have ſeveral times obſerved, that ſome bodies, that had long ſwan 
in a menſtruum, whilſt their minute parts were kept from convening in it, did after- 
wards, by the coalition of many of thoſe particles into bodies of a viſible bulk, coa- 
gulate and fubſide, (though ſometimes, to hinder the evaporation of the menſtruum, 
the veſſels were kept fto 
ticularly in urigous and animal ſpirits, well n 1 have found, that af 


ter all 
had, for a conſiderable time, continued in the form of a perfect liquor, and as to ſenſe 


homogeneous, ſtore of ſolid corpuſcles, convening together, ſettled at the bottom of 


the glaſſes in the form of faline cryſtals, Having alſo long kept a very red 4 


pped.) f this I elſewhere mention divers examples; and par. 
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ſulphur firſt unlocked, (as they ſpeak.) made with highly rectified ſpirit of urine, I ob- 
ſerved, that at length the ſulphureous particles, making little concretions between them- 


ſelves, totally fubſided, and left the liquor almoſt devoid of tincture. By which you 
may ſee, that it was not impertinent to mention (as I lately did) among the ſubordinate 


cauſes of precipitation, the aſſociating of the particles of a diſſolved body with one 
another. Of which I elſewhere give a notable example in the ſhining powder, that I 
obtained from gold diſſol ved in a peculiar menſtruum, without any precipitant, by the 


coalition of the metalline particles, to which a tract of time gave opportunity to meet 
and adhere in a convenient manner. - 


Ir in what the chemiſts call precipilate per ſe, the mercury be indeed brought to loſe 


its fluidity, and become a powder without being compounded with any additional bo- 
dy, (which doubt [ elſewhere ſtate and diſcourſe of,) it will afford us a notable inſtance 


to prove, that the coalitions of particles into cluſters of the ſelf-ſame matter will render 
them unfit for the motion, requiſite to fluidity. For, in this odd precipitation by fire, 


- wherein the ſame menſtruum is both the liquor and the precipitate, being not all made 


at once, the corpuſcles, that firſt diſcloſe themſelves by their redneſs, are rejected by 
thoſe of the mercury, that yet remains fluid, as unable to accompany them in the 
motions, that belong to mercury as ſuch. 1 


# 5 OR OE) 


BEFORE I diſmiſs that way of precipitating, that depends upon the unwieldineſs, 
which the precipitant gives to the body it is to ſtrike down, it may not be impertinent, 
eſpecially in reference to the foregoing part of this paper, to conſider, that perhaps, in 
divers caſes, the corpuſcles of a diſſolved body may be made unfit to be any longer 
ſuſtained in the menſtruum, though the precipitant adds very little to their bulk, or at 


leaſt, much more to their ſpecific weight than to it. For I have elſewhere ſhewn, that 


in divers ſolutions made of bodies by acid menſtruums, there are either generated or 


extricated many ſmall aerial particles; and it will be eaſily granted, that theſe may be 
ſmall enough to be detained in the pores of the liquor, and be inviſible there, if we 
_ conſider, what a multitude of aerial and formerly imperceptible bubbles is afforded by 
common water in our pneumatical receivers, when the incumbent air, that before preſ- 


ſed the liquor, is pumped out. And if the corpuſcles of the diſſolyed body have any 


little cavities or pores fit to lodge aerial particles, or have aſperous ſurfaces, between 


whoſe prominent parts the generated air may conveniently lie; in ſuch caſes, 1 ſay, thele 


_ Inviſible bubbles may be looked upon, as making with the ſolid corpuſcles they ad- 
hered to, little aggregates much lighter in ſpecie than the corpuſcles themſelves would 
de; and conſequently if the precipitant conſiſt of particles of ſuch a ſize and ſhape as. 
are fit to expel theſe little bubbles, and lodge themſelves in the cavities poſſeſſed by 
them before, there will be produced new aggregates 0 . of the corpuſcles of the 


aggregates, though they do- 


diſſolved body and the particles of the precipitant; whic 


take up very little, or perhaps not at all more room (taking that word in a popular 


ſenſe) than thoſe, whereof the aerial bubbles made a part, will yet be ſpecifically hea- 


vier than the former aggregates were, and may thereby overcome the ſuſtaining POWer 
of the menſtruum. Ee RT 5 5 


Ox thing more may be fit to be taken notice of before we paſs on further, namely, 

pon the ſcore of the ſpecifick gravity of a body, and not barely upon the action 
of the precipitant, that an aggregate, or a convention, of particles, does rather fall to 
the bottom than riſe to the top. For, though the agents, that procured the coalition, 
make the cluſter of particles become of a bulk too unweildy to continue in the liquor- 
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matter already precipitated 3 
ſenſe, as uniform, as it was before the precipitant was put into it. But this phæno- 
menon does not at all croſs our theory. For, when this happens, though that part of 


Of the MECHANICAL GA USERS 
as parts of it; yet if each of them be lighter in ſpecie than an equal bulk of the men- 
ſtruum, or if they ſo convene, as to intercept a ſufficient number of little bubbles or 
aerial corpuſcles between them, and ſo become lighter than as much of the menſtruum, 
as they take up the room of, they will not be precipitated but emerge; as may be ſeen 
in the preparation of thoſe magiſteries of vegetables, I elſewhere mention; where ſome 
deeply coloured plants being made to tinge plentifully the lixivium they are boiled in, 
are afterwards by the addition of alum made- to curdle, as it were, into coloured con- 
cretions, which being (totally or in part) too big to ſwim, as they did before they con- 
vened, and too light in compariſon of the menſtruum to ſubſide, emerge to the top, 
and float there. An eaſier and neater example to the fame purpoſe, I remember [ 
ſhewed by diſſolving camphire in highly rectified ſpirit of wine, till the folution was 
very ſtrong. For though the camphire, when put in lumps into the ſpirit, ſunk to 
the bottom of it; yet, when good ſtore of water, (a liquor ſomewhat heavier in ſpecie 
than camphire,) was poured upon the ſolution, the camphire quickly concreted and re- 


turned to its own nature, and within a while emerged to the top of the mingled liquors 
and floated there, Theſe particulars I was willing to mention here, that I might give 


an inſtance or two of thoſe precipitations, that I formerly ſpake of as improperly ſo 


called. And here I muſt not decline taking notice of a phznomenon, that ſometimes 


occurs in precipitations, and at firſt ſight may ſeem contrary to our doctrine about 
them, For now and then it happens, that after ſome drops of the precipitant have 
begun a precipitation at the top or bottom of the ſolvent, one ſhakes the veſſel, that 
the precipitant may be the ſooner diffuſed through the other liquor, but then they are 
quickly ſurprized to find, that inftead of haſtening the compleat precipitation, the 
rs, and the ſolvent returns to be clear, or, as to 


the ſolvent, to which the 3 reaches, is diſabled for reaſons mentioned in this 


diſcourſe to ſupport the diffolved body, yet this quantity of the precipitant is but ſmall 
In proportion to the whole bulk of the ſolvent. And therefore, when the agitation of 


the veſſel diſperſes the cluſters of looſly concreted particles through the whole liquor, 


| (which is ſeldom fo exactly proportioned to the body it was to work on, as to be but 
juſt ftrong enough to diffolve ir) that greater part of the liquor, to which before the 
making of the veſſel the precipitant did not reach, may well be looked upon as a freſh 


menſtruum, which is able to mortify or overpower the ſmall quantity of the precipi- 
cant, that is mingled with it, and fo to deſtroy its late operation on the body diſſolved, 


by which means the ſolution returns, as to ſenſe, to its former ſtate. Which may be 


illuſtrated by a not unpleaſant experiment, I remember, I have long fince made by 
ecipitating a brick-coloured powder out of a ſtrong ſolution of ſublimate made in 


fair water. For this ſubſiding matter, being laid to dry in the philter, by which it 


was ſeparated from the water, would retain a deep, but ſomewhat dirty colour; and if 


then, putting it into the bottom of a wine glaſs, I poured upon it, either clear oil of 


vitriol, or ſome other ſtrong acid menſtruum, the alcalizare particles being diſabled 
and ſwallowed up by ſome of the acid ones of the menſtruum, the other acid ones 
would fo readily diffolve the reſidue of the powder, that in a trice the colour of it 
would diſappear, and the whole mixture be reduced into a clear liquor, without an) 


| ſediment at the bottom. 


Tnus much may ſuffice at preſent about the firſt general way of precipitating bodies 
out of the liquors they ſwam in. al | 
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THE other of the two principal ways, by which precipitations may be effected, is 


the diſabling the ſolvent to ſuſtain the diſſolved bady. Fey | 
TarrE may be many inſtances, wherein this Tecond way of effecting precipitations 
may be aſſociated by nature with the firſt way formerly propoſed; but notwithſtanding 


the caſes, wherein nature may (as I formerly noted) employ both the ways therein, 


yet in moſt caſes.they ſufficiently differ, in regard that in the former way the ſubſiding 


of the diſſolved body is chiefly, if not only, cauſed by the additional weight, as well 


as action of the external precipitant; whereas, in moſt of the inſtances of the later 
- way, the effect is produced either without ſalt of tartar, or any ſuch precipitant, or by 


ſome other quality of the precipitant more than by its weight, or at leaſt beſides the 


weight it adds: though I forget not, that I lately gave an example of a ſhining powder. 


of gold, that fell to the bottom of a menſtruum without the help of an external pre- 
cipitant: but that was done ſo ſlowly, that it may be diſputed, whether it were a true 


precipitation; and I alledged it not as ſuch, but to ſhew, that the increaſed bulk of 


particles may make them unfit to ſwim in menſtruums, wherein they ſwam, whilſt they 
were more minute. And the like anſwer may be accommodated to the precipitate per 
ſe newly mentioned. | | | 


Tuis premiſed, I proceed now to obſcrve, that the general way, I laſt propoſed, 


contains in it ſeveral ſubordinate ways, that are more particular; of which I ſhall now 
mention the chief, that occur to me, and, though but briefly, illuſtrate each of them 


by examples. And firſt a precipitation may be made, if the ſaline or other diſſolving 
particles of the menſtruum are mortified-or rendered unfit for their former function, 


by particles of a precipitant, that are of a contrary nature. | ny 
Tuaus gold and ſome other minerals, being diſſolved in aqua-regis, will be precipi- 
tated with ſpirit of urine and other ſuch liquors abounding with volatile and ſalino- 
ſulphureous corpuſcles, upon whole account it is, that they act; whence theſe ſalts 


themſelves, though caſt into a menſtruum in a dry form, will ſerve to make the like 
precipitations. And I the rather on this occaſion mention urinous ſpirits than ſalt of 


_ tartar, becauſe thoſe volatile particles add much leſs of weight to the little concretions, 


which compoſe the precipitated powder. - 

Uron inſtances of this kind, many of the modern chemiſts have built that anti- 
pathy betwixt the ſalts of the ſolvent and thoſe of the menſtruum, to which they aſ- 
cribe almoſt all precipitations. But againſt this I have repreſented ſomething already, 
and ſhall partly now, and partly in the ſequel of this diſcourſe, add ſome farther rea- 
ſons of my not being ſatisfied with this doctrine. For beſides, that it is inſufficient to 
reach many of the phænomena of precipitation (as will ere long be ſhown) and beſides 
that it is not eaſy to make out, that there is any real antipathy betwixt inanimate bo- 
dies; I conſider, firſt, that ſome of thoſe menſtruums, to which this antipathy is attri- 
buted, do, after a ſhort commotion (whereby they are diſpoſed to make convenient oc- 


curſions and coalitions) amicably unite into concretions participating of both the in- 


gredients; as I have ſomewhere ſhewn by an example purpoſely deviſed to make this 
out ; to do which I dropped a clear ſolution of fixed nitre, inſtead of the uſual one of 


common ſalt, upon a ſolution of ſilver, in aqua- fortis: for the ſaline particles of the 


folvent and thoſe of the precipitant, will, as I have elſewhere recited, for the moſt part 

friendly unite into ſuch cryſtals of nitre for the main, as they were obtained from: and 

though this notion of the chemiſts, if well explained, be applicable to far more in- 

ſtances than the propoſers of it ſeemed to have thought on, and may be made good uſt 
| 3 
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of in practice; yet I take it to be ſuch as is not true univerſally, and, where it is true, 
ought to be explicated according to mechanical principles. For if the particles of the 
menſtruum and thoſe of the precipitant be ſo framed, that upon the action of the one 
wpon the other, there will be produced corpuſcles too big and unwieldy to continue in 
the ſtate of fluidity, there will enſue a precipitation: but if the conſtitution: of the cor. 
puſcles of the precipitating and of the diſſolved body be ſuch, that the precipitant alſo 
irſelf is fit to be a menſtruum to diſſolve that body in; then, though there be an union 
of the ſalt of the precipitant and the metal (or other ſolutum) and perhaps of the ſol - 
vent too, yet a precipitation will not neceſſarily follow, though the ſaline particles of 
the two liquors ſeemed, by the heat and ebullition excited between them upon their 
meeting, to exerciſe a pen and mutual antipathy. To ſatisfy ſome ingenious men a- 
dout this particular, I diſſolved zink or ſpeltar in a certain urinous fpirit z (for there 
are more than one, that may ſerve the turn;) and then put to it a convenient quantity 
of a proper acid ſpirit; but though there would be a manifeſt conflict thereby occa- 


fioned betwixt the two liquors, yet the ſpeltar remained diſſolved in the mixture. And 


1 remember, that for the ſame purpoſe I deviſed another experiment, which is ſome- 
what more eaſy and more clear. I diſſolved copper calcined per ſe, or even crude, in 
ſtrong ſpirit of ſalt; (for unleſs it be ſuch, it will not be fo proper,) and having put 


to it by degrees a good quantity of ſpirit of ſal armoniac, or fermented urine, thoug 
there would be a great commotion with hiſſing and bubbles produced, the copper 


would not be precipitated, becauſe this urinous ſpirit will, as well as the ſalt, (and 
much more readily) diſſolve the ſame metal, and it would be kept diſſolved notwith- 
ſtanding their operation on one another; the intervening of which, and their action 
upon the metalline corpuſcles, may be gathered from hence, that the green ſolution, 


made with ſpirit of ſalt alone, will, by the ſupervening urinous ſpirits, be changed ei- 
ther into a blueiſh green, or, if the proportion of this ſpirit be very great, into a rich 


blue almoſt like ultramarine. And from theſe two experiments we may probably ar- 


gue, that when the precipitation of a meta], &c. enſues, it is not barely on the account 


of the ſuppoſed antipathy betwixt the ſalts, but becauſe the cauſes of that ſeeming an- 


tipathy do likewiſe, upon a mechanical account, diſpoſe the corpuſcles of the con- 


founded liquors ſo to cohere, as to be too unweildy for the fluid part, 
e H A F. n 


ANOTHER way, whereby the diſſolving particles of a menſtruum may be ren- 
dered unfit to ſuſtain the diſſolved body, is to preſent them. another, that they can more 
calily work on. 7 ed OL . „ 
A notable experiment of this you have in the common practice of refiners, who, to 
recover the ſilver out of lace, and other ſuch mixtures wherein it abounds, uſe to diſ- 
ſolve it in aqua fortie, and then in the ſolution leave copper plates for a whole night (or 
many hours.) But if you have a mind to ſee the experiment, without waiting ſo long, 
you may employ the way, whereby I have often quickly diſpatched it. As ſoon then 
as I have diſſolved a convenient quantity, which needs not be a great one, of filver 
in cleanſed aqua-fortis, I add twenty or twenty-five” times as much of either diſtilled 
water, or rain water; (for though common water will ſometimes do well, yet it ſeldom 
does fo well;z) and then into the clear ſolution, I hang by a ſtring a clean piece of 


copper, which will be . preſently covered with little ſhining plates almoſt like ſcales of 
_ fiſh, which one may eaſily ſhake off, and make room for more. And this may il- 


luſtrate what we formerly mentioned about the ſubſiding of metalline corpuſcles, when 
they convene in liquors, wherein, whilſt they were diſperſed in very minute parts, the) 
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ſwam freely. For, in this operation, the little ſcales of ſilver ſeemed to be purely 


metalline, and there is no ſaline precipitant, as ſalt of tartar or of urine, employed to 
make them ſubſide. Upon the ſame ground, gold and ſilver, diſſolved in their proper 
menſtruums, may be precipitated with running mercury; and if a ſolution of blue 
vitriol (ſuch as the Roman, Eaſt- Indian, or other of the like colours) be made in wa- 
ter, a clean plate of ſteel or iron being immerſed. in it, will preſently be over- laid with 
a very thin caſe of copper, which, after a while, will grow thicker; but does not adhere 
to the iron ſo looſely as to be ſhaken off, as the ꝑrecipitated ſilver newly mentioned 
may be from the copper · plates whereto it adheres. And that, in theſe operations, the 
ſaline particles may really quit the diſſolved body, and work upon the precipitant, may 
appear by the lately mentioned practice of refiners, where the aqua - fortis, that forſakes 
the particles of the ſilver, falls a working upon the copper. plates employed about the 
precipitation, and diffolves ſo much of them, as to acquire the greeniſh blue colour of 
a good ſolution of that metal. And the copper we can eaſily again, without ſalts, ob- 
rain by precipitation out of that liquor with iron, and that too, remaining diſſolved in 
its place, we can .precipitate with the taſteleſs powder of another mineral. 


Bes1DEs theſe two ways of weakening the menſtruum, namely, by mortifying its 
ſaline particles, or ſeducing them to work on other bodies, and to forſake thoſe they 


firſt diſſolved, there are ſome other ways of weakening the menſtruum. 
A third way of effecting this, is by leſſening or diſturbing the agitation of the ſol- 
vent. And indeed, ſince we find by experience, that ſome liquors, when they are 


heated, will either diſſolve ſome bodies they would not diſſolve. at all when they were 


cold, or diſſolve them more powerfully or copiouſly when hot than cold; it is not un- 


reaſonable to ſuppoſe, that what conſiderably leſſens that agitation of the parts of the 


menſtruum, that is neceſſary to-the keeping the diſſolved body. in the ſtate of fluidity, 


ſhould occaſion the falling of it again to the bottom. In low operations, I could give | 


divers examples of the. precipitating power of cold; there being divers ſolutions, and 
particularly that of ambergreaſe, that I had kept fluid all'the ſummer, which in the 
winter. would ſubſide. , And the like may be ſometimes obſerved in far leſs time in the 
ſolutions of brimſtone, made in certain oleaginous menſtruums; and I have now and 


then had ſome ſolutions, and particularly one of benzoin, made in ſpirit of wine, that . 
would ſurprize me with the turbidneſs (which begins the ſtate of precipitation) it would 
acquire upon a ſudden change of the weather-towards cold, though it were not in the 


winter ſeaſon. . f „ | 

ANOTHER way of weakening the menſtruum, and fo cauſing the precipitation of a 
body diſſolved in it, is the diluting or leſſening the tenacity of it, whether that tenacity 
proceed from viſcoſity, or the competent number and conſtipation of the parts. 
Or this we have an inſtance in the magiſteries (as many chemiſts are pleaſed to call 
them) of jalap, benzoin, and of divers others reſinous and gummous bodies diſſolved in 


# 


ſpirit of wine, For, by the affuſion of common water, the menſtruum, being too 


much. diluted, is not able to keep thoſe particles in the ſtate of fluidity, but muſt ſuffer 
them to ſublide, (as they uſually do, in the form of white powder) or, (as it may hap- 
pen ſometimes,) make ſome: parts emerge. Examples alſo of this kind are afforded us 
by the common preparations of mercurius bite. For, though in oil of antimony, 
made by the rectification of the butter, the ſaline particles are ſo numerous, and keep ſo 
c oſe to one another, that they are able to ſuſtain the antimonial corpuſcles they carried 


off with them in diſtillation, and keep them together with themſelves in the form of a 


| e yet, when by the copious affuſion of the water, thoſe ſuſtaining particles are 


eparated, and removed to a diſtance from each other, the antimonial corpuſcles, and 


Me werrucigh (if any ſuch there were) being of a ponderous nature, will eaſily ſubſide 
or. IV. | XX | into 
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into that emetic powder, which (when well waſhed) the chemiſts, flatteringly enough, 


- 


call mercurius vitæ. — | 


Bor here I muſt interpoſe an advertiſement, which will help to ſhew us, how much 
precipitations depend upon the mechanical contextures of bodies. For, though not 


only in the newly recited examples, but in divers others, the affuſion of water, by di. 


Juting the ſalts, and weakening the menſtruum, makes the metal, or other diſſolved 
body, fall precipitately to the bottom; yet if the ſaline particles of the ſolyent, and 


thoſe of the body, be fitted for ſo ſtrict an union, that the corpuſcles reſulting from 
their coalitions, will not fo eafily be ſeparated by the particles of water, as ſuffer them. 
ſelves to be carried up and down with them, whether becauſe of the minuteneſs of theſe 


compounded corpuſcles, or becauſe of ſome congruity betwixt them and thoſe of the 
water; they will not be precipitated out gf the weakened ſolution, but ſtill continue a 


part of it; as I have tried partly with ſome ſolution of filver and gold, made in acid 
menſtruums, but much more ſatisfactorily in ſolutions of copper, made in the urinous 


 fpirit of ſal armoniac. For, though that blue ſolution were diluted with many thouſand 


times as much diſtilled water, as the diſſolved metal weighed, yet its ſwimming cor- 
puſcles did, by their colour, manifeſtly appear to be diſperſed through the whole liquor, 


TH AFR 


BUT, to proſecute our former diſcourſe, which we broke off after the mention of 
mercurius vitæ, it will now be ſeaſonable to add, that we have made divers other preci- 


pitations, by the bare affuſion of water, out of ſolutions, and ſometimes out of diſtilled 


liquors; which, for brevity-ſake, I here omit, that I may haſten to the laſt way I ſhall 


now ſtay to mention. 


ANOTHER way then, whereby precipitations of bodies may be produced by debilita- 


ting the menſtruum they ſwim in, is by leſſening the proportion of the ſolvent to the fo- 


lutum, without any evaporation of the liquor. Theſe laſt words I add, becauſe that, 


when there is an obſtruction, or any other expulſion of the menſtruum by heat, if it be 
total, it is called exſiccation, as when dry falt of tartar is obtained from the filtrated 
lixivium of the calcined tartar ; and though the evaporation be not total, yet the effect 
of it are not wont to be reckoned amongſt | aa eee And although the way I am 


about to propoſe, if it be attentively conſidered, has much affinity with the 1 Ak 


and the phznomena may, perhaps, in ſome ſort, be reduced to them ; yet the inſtances, 
that 1 ſhall name, having not, that 1 know, been thought of by others, and being ſuch 
as every one would not deduce from what I have been mentioning, I ſhalt add a word of 
the inducements I had to make the trials, as well as of the facet, or them... 
CoNnSIDERING then, that water will not diſſolve ſalts indefinitely, but when it has fe- 
ceived its due proportion, it will then diſſolve no more; but, if they be put into it, let 


them fall to the ground, and continue undiffolved ; and that if, when water is ſatiated, 


any of the liquor be evaporated, or otherwiſe waſted, it will, in proportion, let fall the 
ſalt it had already taken up; I conclude, that, if I could mingle with water any liqu0!, 
with which its particles would more readily aſſociate than with thoſe of ſalt, the de. 
priving the ſolution of ſo many of its aqueous particles, would be equivalent to the 
evaporation of as much water, or thereabouts, as they, by being united, could com. 
poſe. Wherefore, making a lixivium of diſtilled water, or clean rain water, and © 
falt of tartar, ſo ſtrong, that if a grain more were caſt in it, it would lie undiſſolve 
at the bottom; I put a quantity of this fiery lixivium into a ſlender cylindrical veſſel, 
tall, it had therein reached ſuch a height, as I thought fit; then taking as much of 
thought ſufficient of ſtrong ſpirit of wine, that would burn every drop away, that : 


| 
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and ſhaking the-liquors pretty well together, to bring them to mix as well as I could, 
J laid the tube in a quiet place, and afterwards found, as I expected, that there was a 
pretty quantity of white ſalt of tartar fallen to the bottom of the veſſel, which ſalt tad 
been merely forſaken by the aqueous particles, that ſuſtained it before, but forſook it 
to paſs into the ſpirit of wine, wherewith they were more diſpoſed to aſſociate them- 
ſelves; which I concluded, becauſe having, before I poured on this laſt named liquor, 
made a mark on the glaſs, to ſhew how far the lixivium reached, I found, (what I 
looked for) that, after the precipitation, the lixivium, that remained yet ſtrong enough 
to continue unmixed with the incumbent ſpirit, had its ſurface, not where the mark 
ſhewed it had been before, but a conſiderable diſtance beneath it, the ſpirit of wine 
having gained in extent what it loſt in ſtrength, by receiving ſo many aqueous parti- 
cles into it. I choſe to make this trial, rather with a lixivium of ſalt of tartar, than 
with oil of tartar per deliquium, becauſe, in this laſt named liquor, the aqueous and 


though, by much agitation, I have ſometimes obtained ſome ſalt of tartar from the 
| above- mentioned oil; yet the experiment ſucceeded nothing near ſo well with that li- 
quor, as with a lixivium. 


a brine as I could make of common ſalt diſſolved, without hear, in common water; 
and I thereby obtained no deſpicable proportion of finely figured falt, that was let fall 
to the. bottom. But this experiment, to be ſucceſsful, requires greater care in him, 
that makes it, than the former needs. 7 
To confirm, and ſomewhat to vary this way of precipitation, I ſhall add, that hav- 
ing made a clear ſolution of choice gum Arabic in common water, and poured upon it 
a little high rectified ſpirit of wine; on this occaſion there was alſo made, and that in a 
trice, a copious precipitation of a light and purely white ſubſtance, not unpleaſant to 
| behold, And, for further confirmation, I diſſolved a full proportion of myrrh in fair 
water, and into the filtrated ſolution, which was tranſparent, but of a high brown 
colour, I dropped a large proportion (which circumſtance is not to be omitted) of 
carefully dephlegmed ſpirit of wine, which, according to expectation, made a copi- 
ous precipitate of the gum. And theſe inſtances 1 the rather ſet down in this place, 
becauſe they ſeem to ſhew, that ſimple water is a real menſtruum, which may have its 
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doubted to be much ſtronger than ir. 


By ſpecifying the hitherto mentioned ways, whereby precipitations may be mecha- 


with more attention, or ! myſelf, if I ſhall have leiſure to do it, may think on. For 
I propoſe theſe but as the chief, that occur to my preſent thoughts; and 1 torbear to 
add more inſtances to exemplify them, becauſe I would not injure ſome of my other 
Papers, that have a greater right to thoſe inſtances. Only this 1 ſhall note in general, 
that the doctrine and hiſtory of precipitations, if well deliyered, will be a thing of 
more extent and moment, than ſeems hitherta to have been imagined z fince not only 
devera] of the changes in the blood, and ather liquors and juices of the human body, 
may thereby be the better underſtood; and they prevented, or their ill conſequences 
1 but in the practical part of mineralogy, divers uſeful things may probably 
de performed by the aſſiſtance of ſuch a doctrine and hiſtory. To keep which con- 
jecture from ſeeming extravagant, I ſhall only here intimate, that it is not alone in ba -· 

e — dies, 


2 
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ir might have no phlegm nor water of its own, I poured this upon the ſaline ſolution ; 


ſaline particles are more cloſely combined, and therefore more difficult to be ſeparated, 
than I thought they would be in a lixivium haſtily made, though very ſtrong. And 


diſſolving and ſuſtaining virtue weakened by the acceſſion of liquo:s, that are not 


nically performed and accounted for, I would by no means be thought to deny, that 
there may be ſome omitted here, which either others, that ſhall conſider the matter 
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1 made alſo the like trial with exceedingly dephlegmed ſpirit of wine, and as ftrong 
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Of the Menn u CAL PRODUCTION 
dies, that are naturally or permanently liquid, but in thoſe ſolid and ponderous bodies, 
that are for a: ſhort time made fo by the violence of the fire, that many of the things 
ſuggeſted by this doctrine may have place. For whilſt divers of thoſe bodies are in 
fuſion, they may be treated as liquors; and metals, and perhaps other heterogeneous 


bodies, may be obtained from them by fit, though dry precipitants, as in ſome othen 
- writings F partly did, and may ellewhere yet further declare. 
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EXPERIMENTS and NOTES 


ABOUT THE 


Mz cHANICAL PRODUCTION. of MAGNET] 8 M 


A DVE RTISEMENT concerning the following Norzs about OCCULT 


QUALITIES. 


7 
- 


T HE following paper (about magnetiſm and electricity) would appear with leſs 


diſadvantage, if the author's willingneſs and promiſe, that this tome ſhould be 
| furniſhed with notes about ſome occult qualities, as well as about divers ſorts of 


thoſe, that are preſumed-to be manifeſt, did not prevail with him to-let theenſuing notes 
appear, without thoſe about the pores of bodies and figures of corpuſcles, that ſhould 


have preceded them; and ſome others, that ſhonld have accompanied them. But the 


author choſe rather to venture theſe papers abroad in the condition, ſuch as it is, they 


now appear-in, than make thoſe already. printed about manifeſt quantities ſtay longer 
for acceſfions,. which ſome troubleſome accidents will. not ſuffer him to haſten to the 


| preſs; and without which, he now fears this tome may. ſwell to a more than competent 


m 


ExPERIMENTS and Nerzs about the Mechanical: Production of Mac] TIcAL 
__ QuariTies. 85 | 1 


„ | HOU GH the virtues of the load-ſtone be none of the leaſt famous of occult 
qualities, and are perhaps the moſt juſtly admired; yet I ſhall venture to offer 


ſomething to make it probable, that ſome, even of theſe, may be introduced into bodies 
by the production of mechanical changes in them. 


Io make way for what Iam to deliver to this purpoſe, it will be expedient to remove 
that general and ſettled prejudice, that has kept men from ſo much as thinking of any 


mechanical account of magnetiſms, which is a belief, that theſe: qualities do immedi- 


ately flow from the ſubſtantial form of the loadſtone, whoſe abſtruſe nature is diſpropor- 


tionate to our underſtandin g8. | | 
__EXPERIMENT I. OT 
Bur for my part, E confeſs, I ſee no neceſſity of admitting this ſuppoſition 3 for I 


fee, that a piece of ſteel firly ſhaped and well excited will; like a- loadſtone, have its 


determinate poles, and with them point at the north and ſouth; it will draw other 
Pieces of iron and ſteel to it, and,, which is more, communicate to them the ſame kind, 
tough not- degree, of attractive and directive virtue it had-itſelf, and will Lay wa 

e 3, | | acul * 


. 2 = \ 
- _ 1 DAP —_—_ 
= Eran P 1 
E » 22 _ 4 5 - 


* 


of Mae NREZTIS M. 

ſaculties, not as light and tranfient impreſſions, but as ſuch ſettled and durable powers, 
that it may retain them for many years, if the loadſtone, to which it has been duly ap- 
plicd, were vigorous enough; of which ſort I remember I have ſeen one (and made 
ſome trials with it) that yielded an income to the owner, who reccived money from 
navigators and others, for ſuffering them to touch their needles, ſwords, knives, &c. at 
his excellent magnet. Now, in a piece of ſteel or iron thus excited, it is plain, that 
the magnetic operations may be regularly performed for whole years by a body, to 
which the form of a loadſtone does not belong, ſince, as it had its own form before, 
ſo it retains the ſame ſtill, continuing as malleable, fuſible, &c. as an ordinary piece 
of the ſame metal unexcited: fo that, if there be introduced a fir diſpoſition into the 
internal parts of the metal by the action of the loadſtone, the metal, continuing of the 
ſame ſpecies it was before, will need nothing, ſave the continuance of that acquired 

diſpoſition to be capable of performing magnetical operations; and if this diſpoſition or 
internal conſtitution of the excited iron be deſtroyed, though the form of the metal be 
not at all injured, yet the former power of attraction ſhall be aboliſhed, as appears, 


TT EXPERIMENT II. 
WHEN an excited iron is made red hot in the fire, and ſuffered to cool again. 


Axp here give me leave to take notice of what 1 have elſewhere related to another 


purpoſe, namely, 1 
+ EXPERIMENT II. 
Tura a loadſtone may, as I have more than once tried, be eaſily deprived by igni- 


tion of its power of ſenſibly attracting martial bodies, and yet be ſcarce, if at all, 
viſibly changed, but continue a true Joadſtone in other capacities, which, according to 


S 
the vulgar philoſophy ought to depend upon its ſubftantial form, and the loadſtone thus 
| ſpoiled may, notwithſtanding this form, have its 


poles altered at pleaſure like a piece of 


iron; as | have elſewhere particularly declared. 5 
Ax ] will confirm what 1 have been ſaying with an experiment, that you do not 
perhaps expect; namely, that though it be generally taken for granted {without being 
contradicted, that I know of, by any man) that, in a ſound loadſtone, that has never 
been injured: by the fire, not only the attractive power, but the particular virtue, that 
it has to point conſtantly, when left to itſelf, with one of its determinate extremes to 
one determinate pole, flows immediately from the ſubſtantial, or at leaſt eſſential form; 


yet this form remaining undeſtroyed by fire, the poles may be changed, and that with 
eaſe and ſpeed. For among my notes about magnetical experiments, whence I borrow | 


ſome paſſages of this paper, I find the following account. 


To ſhew, that the virtue, that a loadſtone hath by this determinate pole or extreme 


to attract, for example, the ſouth-end of a poiſed needle, and with the oppoſite ex- 
treme or pole the north-end of the ſame needle, I made, among other triats, the follow- 
ing experiment, e ot 

Takine a very ſmall fragment of a loadſtone, I found, agreeably to my conjecture, 
that by applying ſometimes one pole, ſometimes the other, to that pole of (a fmall, but) 
a very vigorous loadſtone, that was fit for my purpoſe, I could at pleaſure, in a few 
minutes, change the poles of the little fragment, as I tried by its operations upon a 
needle freely poiſed; though by applying a fragment a pretty deal bigger, (for in itſelf 
it appeared very ſmall,) I was not able, in far more hours than} employed minutes 
before, to make any ſenſible change of the poles. | 


Faris 
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ventitious heat. 
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Of the MEcnuanicat PRODUCTION 


Tuis ſhort memorial being added to the preceding part of this diſcourſe, will, I hope, 
ſatisfy you, that how unanimouſly fo ever men have deduced all magnetick operations 
from the form of the loadſtone, yet ſome internal change of. pores, or ſome other 
mechanical alterations, or inward diſpoſition, either of the excited iron, or of the 
loadſtone itſelf, may ſuffice to make a body capable or uncapable of exerciſing ſome 
determinate magnetical operations; which may invite you to caſt a more unprejudiced 


- 


magnetical qualities may be mechanically produced or altered, 


| 4-4 , Moi cy if; 

I have often obſerved in the ſhops of artificers, as ſmiths, turners of metals, &c. 
that, when hardened and well tempered tools are well heated by attrition, if, whilſt they 
are thus warned, you apply them to filings or chips, as they call them, or thin frag- 
ments of ſtee] or iron, they will take them up, as if the inſtruments were touched with 
a loadſtone: but as they will not do fo, unleſs they be thus excited by rubbing till they 


eye upon thoſe few particulars, I ſhall now ſubjoin, to make it probable; that even 


— 


be warmed, by which means a greater commotion is made in the inner parts of the ſteel, 


ſo neither would they retain ſo vigorous a magnetiſm, as to ſupport the little fragments 
of ſteel, that ſtuck to them after they were grown cold again. Which may be confirmed 
by what, if J much miſ-remember not, I ſhewed ſome acquaintances of yours: 


| EXPERIMENT VI. : 
Waricn was, that, by barely rubbing a -conveniently ſhaped piece of ſteel againſt 
the floor, till it had gained a ſufficient heat, it would, whilſt it continued fo, diſcover 
a manifeſt, though but faint attractive power, which vaniſhed together with the ad- 


EX FERIIME NYT VI 

W elſewhere obſerve, which perhaps you alſo may have done, that the iron bars 
of windows, by having ſtood very long in an erected poſture, may, at length, grow 
magnetical, ſo that, if you apply the north point of a poiſed and excited needle to the 
bottom of the bar, it will drive it away, and attract the ſouthern; and if you raiſe the 
magnetic needle to the upper part of the bar, and apply it as before, this will draw 
the northen extreme, which the other end of the bar expelled; probably becauſe, as it 
is elſewhere declared, the bar is in tract of time, by the continual action of the mag- 
netical efluvia of the terraqueous globe, turned into a kind of magnet, whofe lower 


end becomes the north pole of it, and the other the ſouthern, Therefore, according 
to the magnetical Jaws, the former muſt expel the northern extreme of the needle, and 


the latter draw it. 
FXP r ; 
I nav found indeed, and Iqueſtion not but other obſervers may have done ſo too, 


that if a bar of iron, that has not ſtood long in an erected poſture, be but. held perpen- 
dicular, the forementioned Experiment will ſucceed {probably upon ſuch an account 45. 


that 1 lately intimated:) but then this virtue, diſplayed by the extremes of the bar of 
iron, will not be at all permanent, but fo tranſient, that if the bar be but inverted. 
and held again upright, that end, which juſt before was the uppermoſt, and drew the 
north end of the netdle, will now, being lowermoſt, drive it away, which, as Was 


lately obſerved, will not happen to a bar, which has been ſome years, or other com- 


petent time, kept in the ſame poſition, So that, ſince length of time is requilite to 
make the vexticity of a bar of iron ſo durable and conſtant, that the ſame extreme 


will have the fame virtues in reference to the magnetical needle, whether you . 


I MAOGNETIS M. . 
the upper end or the lower end of the bar, it ſeems not improbable to me, that by 
length of time the whole magnetick virtue of this irom may be encreaſed, and conſe- 

quently ſome degree of attraction acquired. | : | . 
| AnD by this conſideration I ſhall endeavour to explicate that ſtrange thing, that is 
reported by ſome moderns to have happened. in Nah, where a bar of iron is affirmed 
to have been converted into a loadſtone, whereof a piece was kept, among other rari- 
ties, in the curious Aldrovandus's Muſeum Metallicum. For conſidering the greatneſs 
of its ſpecific gravity, the malleableneſs and other properties, wherein iron differs from 


joadſtone, I cannot eaſily believe, that by ſuch a way, as is mentioned, a metal ſhould: 


be turned into a ſtone, And therefore, having conſulted the book itſelf, whence this 
relation was borrowed, I found the ſtory imperfectly enough delivered; the chiefeſt 
and cleareſt thing in it being, that at the top of the church of Arimini a great iron bar, 
that was placed there to ſupport a croſs of an hundred pound weight, was at length: 
turned into a loadſtone. But whether the reality of this tranſmutation was examined, 


and how it appeared, that the fragment of the Joadſtone preſented to Aldrovandus was. 


taken from that bar of iron, I am not fully ſatisfied by that narrative. Therefore, 
when I remember the great reſemblance I have ſometimes ſeen in colour, beſides other 
manifeſt qualities, betwixt ſome loadſtones and ſome coarſe or almoſt ruſty iron, I am 
tempted to conjecture, that thoſe that obſerved this iron bar, when broken, to have ac- 
quired a ſtrong magnetical virtue, which they dreamed not, that tract of time might com- 
municate to it, might eaſily be perſuaded, by this virtue and the reſemblance of co- 
lour, that the iron was turned into loadſtone: eſpecially they being prepoſſeſſed with 
that Ariſtotelian maxim, whence. our author would explain this ſtrange phænomenon, 
that inter ſymbolum habentia facilis eft tranſmutatio. pl ene. ES 

Bur leaving this as a bare conjecture, we may take notice, that what virtue an ob- 
long piece of iron may need a long tract of time to acquire, by the help only of its 
polition, may be imparted to it-ina very ſhort time, by the intervention of ſuch a 
nimble agent as the fire. V’, 5 

| - EXPERIMENT IX. 

As may be often, though not always, obſerved in tongs, and ſuch like iron utenſils, 
that, having been ignited, have been ſet ro cool, leaning againſt ſome wall or other 
prop, that kept them in an ereted poſture, which makes it probable, that the great 


commotion of the parts, made by the vehement heat of the fire, diſpoled the iron, 


whilſt it was yet ſoft, and had its pores more lax, and parts more pliable, diſpoſed it, 
I ſay, to receive much quicker impreſſions from the magnetical effluvia of the earth, 
than it would have done, if it had ſtill been cold. TOY 


| EXPERIMENT X. 
— An» it is very obſervable to our preſent purpoſe, what differing effects are produced 
by the operation of the fire, upon two magnetic bodies, according to their reſpective 
conſtitutions, For, by keeping a loadſtone red-hot, though you cool it afterwards in 
a perpendicular poſture, you may deprive it of its former power of manifeſtly attract- 
ing: buta bar of iron being ignited, and ſet to cool perpendicularly, does thereby 
acquire a maniteſt verticity. Of which differing events I mult not now ſtay to enquire, 
whether or no the true reaſon be, that the peculiar texture, or internal conſtitution, 
that makes a loadſtone ſomewhat more than an ordinary ore of iron, (which: metal, as 
far as I have tried, is the uſual ingredient of loadſtones) being ſpoiled by the violence 


| b of. iron, or, perhaps, 
1ron-ore : whereas the fire does ſoften the iron itſelf, (which is a metal, not 


An 


of the fire, this rude agent leaves it in the condition of common iron, or, 
of ignited 
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exerciſe magnetical operations upon a poiſed needle. 
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Of the Myxcnuanicar PrRODuUcTION 
an ore) agitating its parts, and making them the more flexible, and by relaxing itz 
pores, diſpoſes it to be eaſily and plentifully pervaded by the magnetical ſteams of the 


earth, from wi.ich it may not improbably be thought to receive the verticity it ac- 


quires; and this the rather, becauſe, as I have often tried, and elſewhere mentioned, 
Sine n MC: 
Ir an oblong loadſtone, once ſpoiled by the fire, be thoroughly ignited and cooled, 
either perpendicularly, or lying horizontally north and fouth, it will, as well as a piece 


of iron handled after the fame manner, be made to acquire new poles, or change the 
old ones, as the ſkilful experimenter pleaſes. But whatever be the true cauſe of the 


diſparity of the fire's operation upon a ſound loadſtone and a bar of iron, the effect 
ſeems to ſtrengthen our conjecture, that magnetical operations may much depend upon 
mechanical principles. And I hope you will find further probability added to it, by 


ſome phenomena recited in another paper, to which I once committed ſome promii- 
cuous experiments and obſervations magnetical. EW +-< 


Wh EXPERIMENT XI. 3 
Ir I may be allowed to borrow an experiment from a little tract *, that yet lies by 
me, and has been ſeen but by two or three friends, it may be added to the inſtances 
already given about the production of magnetiſm. For in that experiment I have 
ſhewn, how having brought a good piece of a certain kind of Engliſh oker, which 


yet, perhaps, was no fitter than other, to a convenient ſhape, though, till it was 


altered by the fire, it diſcovered no magnetical quality; yet, after it had been kept red - 
hot in the fire, and was ſuffered to cool in a convenient poſture, it was enabled to 


EXPERIMENT XII. 5 


As for the abolition of the magnetical virtue in a body endowed with it, it may be 


made without deſtroying the ſubſtantial, or the eſſential form of the body, and without 
ſenſibly adding, diminiſhing, or altering any thing, in reference to the ſalt, ſulphur, 
and mercury, which chemiſts prefume iron and ſteel, as well as other mixed bodies, 
to be compoſed of. For it has been ſometimes obferved, that the bare continuance of 
a loaditone itſelf, in a contrary poſition to that, which; when freely placed, it ſeems 


to effect, has either corrupted, or ſenſibly leſſened the virtue of it. What I formerly 


obſerved to this purpoſe, I elſewhere relate, and ſince that, having a loadftone, whoſe 


vigour was looked upon, by ſkilful perſons, as very extraordinary, and which, whilſt 


jt was in an artificer's hand, was therefore held at a high rate, I was careful, being by 
ſome occaſions called out of London, to lock it up, with ſome other rarities, in a cabinet, 
whereof I took the key along with me, and G1 kept it in my own pocket. But my 
ſtay abroad proving much longer than I expected, when, being returned to London, 
I had occaſion to make uſe of this loadſtone for an experiment, I found it indeed where 
I left it, but ſo exceedingly decayed, as to its attractive power, which I had formerly 
examined by weight, by having lain almoſt a year in an inconvenient poſture, that if 
it had not been for the circumſtances newly related, I ſhould have concluded, that ſome 
body had purpoſely got it out in my abſence, and ſpoiled it by help of rhe fire, the 
virtue being ſo much impaired, that I cared little to employ it any more about con- 
ſiderable experiments, e 
EXPE 


® Relating to the magnetiſm of the earth. 


of MacnEtTISM ' ** 


oe ( aer XV. 
Axp this corruption of the magnetical virtue, which may, in tract of time, be made 
jn a loadſtone itſelf, may, in a trice, be made by the help of that ſtone in an excited 
needle. - For, it is obſerved by magnetical writers, and my own trials, purpoſely made, 


have aſſured me of it, that a well-poiſed needle, being, by the touch of a good load- 


ſtone, excited and brought to turn one of its ends to the north, and the other to the 
' ſouth, it may, by a-contrary touch of the ſame loadſtone, be deprived of the faculty 
it had of directing its determinate extremes to determinate poles. Nay, by another 


touch (or the ſame, and even without immediate contact, if the magnet be vigorous 


enough) the needle may preſently have its direction ſo changed, that the end, which 
inſtead of the ſouthern, reſpect the northern pole. Teeth 

AE PERIMENT. XV. 55 

Anp to make it the more probable, that the change of the magnetiſm, commu- 
nicated to iron, may be produced, at leaſt, in good part, by mechanical operations, 
procuring ſome change of texture in the iron; I ſhall ſubjoin a notable experiment of 
the ingenious Dr. Powar, which, when I heard of, I tried as well as I could; and 
though, perhaps for want of conveniency, I could not make it fully anſwer what it 
promiſed, yet the ſucceſs of the trial was conſiderable enough to make it pertinent in 
this place, and to induce me to think, it might yet better ſucceed with him, whoſe 
experiment, as far as it concerns my preſent purpoſe, imports, that if a puncheon, as 
ſmiths call it, or a rod of iron, be, by being ignited and ſuffered to cool north and 


mer, upon the middle of the oblong piece of iron. 5 
Bur magnetiſm is ſo fertile a ſubject, that, if I had now the leiſure and conveniency 


to range among magnetical writers, I ſhould fcarce doubt of finding, among their 


many experiments and obſervations, divers, that might be added to thoſe above de- 


_ hvered, as being eaſily applicable to my preſent argument. And I hope you will find 
tarther probability added to what has been ſaid, to ſhew, that magnetical operations 


* may» much depend upon mechanical principles, by ſome phenomena recited in 


another paper, to which I once committed ſome promiſcuous experiments and ob- 
ſervations magnetical. 1 28 | f 


—_ 


— 
„„ > 


ABOUT THE 
Mechanical Origin or Production of ErzceTricity:. 
HAT it is not neceſſary to believe electrical attraction (which, you know, is 
; generally liſted among occult qualities) to be the effect of a naked and folitary 


the effe quality, flowing immediately from a ſubftantial form; but that it may rather be 


Y y = (and 


formerly pointed to the north pole, ſhall now regard the ſouth, and the other end ſhall, 


ſouth, and hammered at the ends, very manifeſty endowed with magnetical virtue, 
this virtue will, in a trice be deſtroyed, by two or three ſmart blows of a ſtrong ham- 


EXPERIMENTS and NOTES 


Vos 15 2 material effluvium, iſſuing from, and returning to the electrical body 
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Of te Mrecuanicanr OAIGI& 
(and perhaps in ſome caſes aſſiſted in its operation by the external air) ſeems agreeable 


to divers things, that may be obſerved in ſuch bodies and their manner of acting. 


Tatxz are differing hypotheſes (and all of them mechanical, propoſed by the 
moderns) to ſolve the phenomena of electrical attraction. Of theſe opinions the firſt 


is, that of the learned Jeſuit Cabæus, who, though a Peripatetick and commentator on 


Ariſtotle, thinks the drawing of light bodies by jet, amber, &c. may be accounted for, 


by ſuppoſing, that the ſteams, that iſſue, or, if I may ſo ſpeak, ſally out of amber, 


when heated by rubbing, diſcuſs and expel the neighbouring air; which after it has 
been driven off a little way, makes as it were a ſmall whirlwind, becauſe of the refiſt- 
ance it finds from the remoter air, which has not been wrought on by the electrical 
ſteams; and that theſe, ſhrinking back ſwiftly enough to the amber, do in their returns 
bring along with them ſuch light bodies, as they meet with in their way. On occaſion 
of which hypotheſis I ſhall offer it to-be confidered, whether by the gravity of the at- 


moſpherical air, ſurmounting the ſpecifick gravity of the little and rarified atmoſphere, 


| ſhrink back to the amber, whenze they were emitted. 


made about the amber by its emiſſions, and compriſing the light body faſtened on by 


them, the attraction may not in divers cafes be either cauſed or promoted. 


AnoTHER hypotheſis is that propoſed by that ingenious gentleman, Sir Nenelm Digh, 


and embraced by the very learned Dr. Browne, (who ſeems to make our Gilbert himſelf 


to have been of it) and divers other ſagacious men. And, a&ording to this hypotheſis, 


the amber, or other electrick, being chafed or heated, is made to emit certain rays or 


files of unctuous ſteams, which, when they come to be a little cooled by the external 
air, are ſomewhat condenfed, and having loft of their former agitation, ſhrink back 


to the body, whence they ſallied out, and carry with them thoſe light bodies, that their 
further ends happen to adhere to, at the time of their retraction: as when a drop of 


oil or ſyrup hangs from the end of a ſmall ſtick, if that be dextrouſly and cautiouſly 


| truck, the viſcous ſubſtance will, by that impulſe, be ſtretched out, and preſently re- 


treating, will bring along with it the duſt or other light bodies, that chanced to ſtick to 
the remoter parts of it. | ode . 
Ap this way of explaining electrical attractions is employed alſo by the learned 


Gaſſendus, who adds to it, that theſe electrical rays, if they may be ſo called, being 


emitted ſeveral ways, and conſequently croſſing one another, get into the pores of the 
firaw, or other light body to be attracted, and by means of their decuſſation, take thc 
faſter hold of it, and have the greater force to carry it along with them, when they 
A third hypotheſis there is, which was deviſed by the acute Cartefus, who diſſikes 
the explications of others, chiefly becauſe he thinks them not applicable to glaß, 


Wich he ſuppoſes unfit to ſend forth effluvia, and which. is yet an electrical body; and 


Princip. 


part IV. 


art. 184. 


therefore attempts to account for electrical attractions by the intervention of certain 
particles, ſhaped almoſt like ſmall pieces of ribband, which he ſuppoſes to be formed 


of this ſubtile matter harboured in the pores or creviſes of glaſs. But this hypothelis, 
| though ingenious in itſelf, yet depending upon the knowledge of divers of his peculiar 


8 I cannot intelligibly propoſe it in few words, and therefore ſhall refer you t9 
imſelf for an account of it: which I the leſs ſcruple to do, becauſe though it be not 
unworthy of the wonted acuteneſs of the author, yet he ſeems himſelf to doubt, whe- 
ther it will reach all electrical bodies; and it ſeems to me, that the reaſon, why he fe- 
jects the way of explicating attraction by the emiſſion of the finer parts of the attrahent | 
(to which hypotheſis, if it be rightly propoſed, I confeſs myſelf very inclinable) 

rounded upon a miſtake, which, though a philoſopher may, for want of expene"® 
in that particular, without diſparagement fall into, is nevertheleſs a miſtake. For 


whereas our excellent author ſays, that electrical efluvia, ſuch as are ſuppoſed 


of ELlrcTaiciTy. 
emitted by amber, wax, Sc. cannot be imagined to proceed from glaſs, I grant the 
ſuppoſition to be plauſible, but cannot allow it to be true. For as ſolid a body as glaſs 
is, yet if you but dexterouſly rub for two or three minutes a couple of pieces of glaſs 
againſt one another, you will find, that glaſs is not only capable of emitting effluvia, 
but ſuch ones, as to be odorous, and ſometimes to be rankly ſtinking. | 

Bur it is not neceſſary, that in this paper, where I pretend not to write diſcourſes 
but notes, I ſhould conſider all, that has been, or I think may be, ſaid for and againſt 
each of the above-mentioned hypotheſes ; ſince they all agree in what is ſufficient for 
my preſent purpoſe, namely, that electrical attractions are not the effects of a mere 
quality, but of a ſubſtantial emanation from the attracting body; and it is plain, that 


they all endeavour to ſolve the phænomena in a mechanical way, without recurring to 


' ſubſtantial forms, and inexplicable qualities, or ſo much as taking notice of the hypo- 

ſtatical principles of the chemiſts. Wherefore it may ſuffice in this place, that I men- 
tion ſome phænomena, that in general make it probable, that amber, &c. draws ſuch 
light bodies, as pieces of ſtraw, hair, and the like, by virtue of ſome mechanical 
affections either of the attracting, or of the attracted bodies, or of both the one and 
the other. | 


1. Tux firſt and moſt general obſervation * that electrical bodies draw not, unleſs 


they be warmed; which rule, though I have now and then found to admit of an ex- 
ception, (whereof I elſewhere offer an account,) yet as to the generality of common 
electricks, it holds well enough to give much countenance to our doctrine, which tea- 
ches the effects of electrical bodies to be performed by corporeal emanations. For it is 
known, that heat, by agitating the parts of a fit body, ſolicits it as it were to ſend 

forth its efluvia, as is obvious in odoriferous gums and perfumes, which, being heated, 
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ſend forth their fragrant ſteams, both further and more copiouſly, than otherwiſe they 


would. CEL x 3 1 
2. Nxxr, it has been obſerved, that amber, &c. warmed by the fire, does not at- 
tract ſo vigorouſly, as if it acquire an equal degree of heat by being chafed or rubbed: 
ſo that the modification of motion in the internal parts, and in the emanations of the 
amber, may, as well as the degtee of it, contribute to the attraction. And my par- 


ticular obſervations incline me to add, that the effect may oftentimes be much pro- 


moted, by employing both theſe ways ſucceſſively; as I thought I manifeſtly found, 
when I firſt warmed the amber at the fire, and preſently after chafed it a little upon a 
piece of cloth. For then a very few rubbings ſeemed to excite it more than many more 
would otherwiſe have done: as if the heat of the fire had put the parts into a general, 
but confuſed agitation; to which it was eaſy for the ſubſequent attrition (or reciproca- 
tion of preſſure) to give a convenient modification in a body, whoſe texture difpoled it 
to become vigorouſly electrical. Ne 88 

3. ANOTHER obſervation, that is made about theſe bodies, is, that they require 
terſion as well as attrition; and though I doubt whether the rule be infallible, yet I 
deny not, but that weaker electricks require to be as well wiped as chafed; and even 
_ 800d ones will have their operation promoted by the ſame means. And this is very 
agreeable to our doctrine, ſince terſion, beſides that it is, as I have ſometimes mani- 
feſtiy known it, a kind or degree of attrition, frees the ſurface from thoſe adherences, 
that might choak the pores of the amber, or at leaſt hinder the emanation of the 
ſeams to be ſo free and copious, as otherwiſe they would be. 1 1 

3 IT is likewiſe obſerved, that whereas the magnetical ſteams are fo ſubtle, that 
od penetrate and perform their operation through all kind of mediums hitherto 
Ee to us; electrical ſteams are like thoſe of ſome odoriterovs bodies, eaſily 

<ked in their progreſs, ſince it is affirmed by learned writers, who ſay they ſpeak 


I" 


rr 
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upon particular trial, that the interpoſition of the fineſt linnen, or ſarſnet, is ſufficient 
to hinder all the Operation of excited amber upon a ſtraw or feather ee never ſo 


Of 1 . W 


little beyond it. 

Ir has been alſo chiral, that the effects of electrical attraction are weakened, 
if che air be thick and cloudy; and eſpecially if the ſouth wind blows; and that e 
tricks diſplay their virtue more faintly by night than by day, and more vigorouſly in 
clear weather, and when the winds are northerly. All which the learned Kircherys 


aſſerts himſelf to have found true by experience; inſomuch, that thoſe bodies, that are 


but faintly drawn, when the weather 1 is clear, will not, when it is thick and 28 
be at all moved. 

6. WE have alſo cles; that diver concretes, that are notably electrical, 90 
abound in an effluviable matter, (if 1 may ſo call it) which is capable of being mani- 


feſty evaporated by heat and rubbing. Thus we ſee, that moſt reſinous gums, that 


draw light bodies, do alſo, being moderately ſollicited by heat, (whether this be ex. 


cited by the fire, or by attrition or contuſion) emit ſteams. And in pieces of ſulphur 


conveniently ſhaped, I found, upon due attrition, a ſulphureous ſtink, And that 
piece of amber, which I moſt employ, being ſomewhat large, and very well poliſhed, 


| will, being rubbed upon a piece of woollen cloth, emit ſteams, which the noſtrils them- 


ſelves may perceive; and they ſometimes ſeem to me not unlike-thoſe, that I took no- 
_ tice of, when I kept in my mouth a drop or two of the diluted tincture (or ſolution of 
the finer parts) of amber made with ſpirit of wine, or of ſal armoniac. 

7. Ir agrees very well with what has been ſaid of the corporeal emanations of wicker; 
that its attractive power will continue ſome time after it has been once excited. For the 


attrition having cauſed an inteſtine commotion in the parts of the concrete, the heat or 


warmth, that is thereby excited, ought not to ceaſe, as ſoon as ever the rubbing is over, 
but to continue capable of emitting efluvia for ſome time afterwards, which will be 
longer or ſhorter, according to the goodneſs of the electric, and the degree of the an- 


Y tecedent commotion: which, joined together, may ſometimes make the effect con- 
ſiderable, inſomuch that in a warm day, about noon, I did, with a certain body, not 
much, if at all, bigger than a pea, but very vigorouſly attractive, move to and fro a 


ſteel needle, freely poiſed, about three minutes (or the twentieth part of an hour) after 
I had left off rubbing the attrahent, _ 

8. THAT it may not ſeem impoſſible, that . clerical effluvia ſhou!d be able to in- 
ſinuate themſelves into the pores of many other bodies, I ſhall add, that I found them 
ſubtile enough to attract not only ſpirit of wine, but that fluid aggregate of corpuſcles 
we call ſmoke. For having well lighted a wax taper, which I preferred to a common 
candle, to avoid the ſtink of the ſnuff, T blew out the flame; and, when the ſmoke 


aſcended in a ſlender ſtream, held, at a convenient diſtance from i it, an excited piece of 


amber, or a chafed diamond, which would manifeſtly make the aſcending ſmoke de- 
viate from its former line, and turn aſide, to beat, as it were, againſt the electric, 


Which, if it were vigorous, would act at a conſiderable diſtance, and ſeemed to ſmoke 


for a pretty while together. 


9. THAT it is not in any peculiar ſympathy between an electric and a body, where 
on it operates, that electrical attraction depends, ſeems the more probable, becauſe am. 
ber, for inſtance, does not attract only one determinate ſort of bodies, as the loadſtone 
Goes iron, and thoſe bodies, wherein it abounds; but, as far as ] have yet tried, it draus 
indifferent!y all bodies whatſoever, being placed within a due diſtance from it, (as MY 
choiceſt piece of amber draws not only ſand and mineral powders, but filings of ſteel and 
copper, and beaten gold itſelf) provided they be minute or light enough, except, pel- 


haps, it be fire: I employ the word perhaps, becauſe I am not yet ſo clear i in this x 
1 
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For having applied a ſtrong electric, at a convenient diſtance, to ſmall fragments of 
ignited matter, they were readily enough attracted, and ſhined, whilſt they were ſtick+ 
ing to the body, that had drawn them. But, when I looked attentively upon them, 1 


found the ſhining ſparks to be, as it were, eloathed with light aſhes, which, in ſpite 
of my diligence, had been already formed about the attracted corpuſcles, upon the 
expiring of a good part of the fire; ſo that it remained ſome what doubtful to me, whe- 


ther the ignited corpuſcles, whilſt they were totally ſuch, were attracted; or whether 
the immediate objects of the attraction were not the new formed aſhes, which carried up 
with them thoſe yet unextinguiſhed parts: of fire, that chanced to be lodged in them. 


But, as for flame, our countryman Gilbert delivers, as his experiment, that an electric, 


though duly excited and applied, will not move the flame of the ſlendereſt candle; 
which ſome will think not fo eaſy to be well tried with common electricks, as amber, 
hard wax, ſulphur, and the like unctuous concretes, that very eaſily take fire: there- 
fore I choſe to make my trial, with a rough diamond, extraordinarily attractive, which 
I could, without injuring it, hold, as near as I pleaſed, to the flame of a candle, or 
taper; and though I was not ſatisfied, that it did either attract the flame, as it viſibly 
did the ſmoke, or manifeſtly agitate it; yet, granting, that Gilbert's aſſertion will con- 
ſtantly hold true, and ſo, that flame is to be excepted from the general rule, yet this ex- 
ception may well comport with the hypotheſis hitherto countenanced, ſince it may be 
ſaid, as it is, if I miſtake not, by Kircherus, that the heat of the flame diſſipates the 
effluvia, by whoſe means the attraction ſhould be performed. To which I ſhall add, 


that poſſibly the celerity of the motion of the flame upwards may render it very dif- 


ficult, for the electrical emanations to divert the flame from its courſe. 


- 


10. Wr have found by experiment, that a vigorous and well excited piece of amber 
will draw, not only the powder of amber, but leſs minute fragments of it. And as, 


in many caſes, one contrary directs to another, fo this trial ſuggeſted a further, which, 
in caſe of good ſucceſs, would probably argue, that, in electrical attraction, not only 


effluvia are emitted by the electrical body, but theſe effluvia faſten upon the body to 


be drawn, and that in ſuch a way, that the intervening viſcous ſtrings, which may be 
ſuppoſed to be made up of thoſe cohering efluvia, are, when their agitation ceaſes, 


contracted or made to ſhrink inwards, towards both ends, almoſt as a highly ſtretched 


luteſtring does, when it is permitted to retreat into ſhorter Dimenſions. But the con- 
jecture itſelf was much more eaſy to be made, than the experiment requiſite to examine 
it. For we found it no eaſy matter to ſuſpend an electric, great and vigorous enough, 
in ſuch a manner, that it might, whilſt ſuſpended, be excited, and be fo nicely poiſed, 
that ſo faint a force as that, wherewith it attracts light bodies, ſhould be able to pro- 


cure a local motion to the whole body itſelf. But after ſome fruitleſs attempts with 


other electricks, I had recourſe to the very vigorous piece of poliſhed amber, formerly 
mentioned; and when we had, with the help of a little wax, ſuſpended it by a filken 
thread, we chafed very well one of the blunt edges of it upon a kind of large pin- 
cuſhion, covered with a coarſe and black woollen ſtuff, and then brought the electric, 
as ſoon as we could, to ſettle, notwithſtanding its hanging freely at the bottom of the 
ſtring. This courſe of rubbing on the edge of the amber we pitched upon for more 


than one reaſon; for if we had chafed the flat fide, the amber could not have ap- 


Proached the body it had been rubbed on, without making a change of place in the 
whole electric; and, which is worſe, without making it move (contrary to the nature 
of heavy bodies) ſomewhat upwards; whereas the amber having, by reaſon of its ſuſpen- 
on, its parts counterpoiſed by one another, to make the excited edge approach to 
another body, that edge needed not all aſcend, but only be moved horizontally, to 


which way of moving the gravity of the electric (which the ſtring kept from moving 


downwards). 
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downwards) could be but little or no hinderance. And, agreeably to this, we found, 
that if, as ſoon as the ſuſpended and well rubbed electric was broaght to ſettle freely, 
we applied to the chafed edge, but without touching it, the lately mentioned cuſhion, 
which. by reaſon of its rough ſuperficies and poroſity, was fit for the electrical effluvia 
to faſten upon, the edge would manifeſtly be drawn atide by the cuſhion ſteadily held, 
and if this were ſlowly removed, would follow it a good way; and when this body no 
longer detained it, would return to the poſture, wherein at had fettled before. And 
this power of approaching the cuſhion, by virtue of the operation of its own ſteams, 
was fo durable in our vigorous piece of amber, that, by once chafing it, I was able to 
make it follow the cuſhion no lefs than ten or eleven times. Whether from ſuch ex. 
periments one may argue, that it is but, as it were, by accident, that amber attracts 
another body, and not this the amber; and whether theſe ought to make us queſtion, 
if electricks may, with ſo much propriety, as has been hitherto generally ſuppoſed, 
be ſaid to attract, are doubts, that my deſign does not here oblige me to ine. 

Sou other phenomena might be added of the ſame tendency with thoſe already 
mentioned, (as the advantage, that electrical bodies uſually get by having well poliſhed, 
or, atleaſt, ſmooth ſurfaces;) but the title of this paper promiſing ſome experiments 
about the production of electricity, I muſt not omit to recite, how I have been ſome- 
times able to produce or deſtroy this quality in certain bodies, by means of alterations, 
that appeared not to be other than mechanical. T: —— 1 


e. EXPERIMENT I. 3 

An firſt, having, with a very mild heat, ſtowly evaporated about a fourth part of 
turpentine, I found, that the remaining body would not, when-cold, continue a 
liquor, but hardened into a tranſparent gum almoſt like amber, which, as I looked for, 
proved electrical. . N 


EXPERIMENT HI. 8 

SzcoxLYy, by mixing two ſuch liquid bodies, as petroleum and ſtrong ſpirit of 
nitre, in a certain proportion, and then diſtilling them till there remained a dry maſs, I 
obtained a brittle ſubſtance as black as jet; and whoſe ſuperficies (where it was con- 
tiguous to the retort) was gloſſy, like that mineral, when poliſhed; and, as J expected, 
1 Gund it alſo to reſemble jet, in being endowed with an electrical faculty. 


5 EXPERIMENT II. 

Tump, having burnt antimony to aſhes, and of thoſe aſhes, without any addi- 
tion, made a tranſparent glaſs, I found, that, when rubbed, as electrical bodies ought 
to be to excite them, it anſwered my expectation, by manifeſting a not inconſiderable 

electricity. And this is the worthier of notice, becauſe, that as a vitrum antimoni!, 
that is ſaid to be purer than ordinary, may be made of regulus of the ſame mineral, 
in whoſe preparation you know a great part of the antimonial ſulphur is ſeparated, and 
left among the ſcoriz; ſo glaſs of antimony, made without additament, may ealily, 
as experience has informed us, be in part reduced to a regulus, (a body not reckoned 
amongſt electrical ones.) And that you may not think, that it is only ſome peculiar 
and fixed part of the antimony, that is capable of vitrification, let me aſſure you, that, 
even with the other part, that is wont to fly away, (namely, the. flowers) an antimonial 
glals may, without an addition of other ingredients, be made. 


EXPERIMENT IV. 


FovaTHLY, the mention of a vitrified body brings into my mind, that I more than 
once made ſome glaſs of lead per ſe, (which I found no very eaſy work) that alſo 75 
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not wholly deſtitute of an electrical virtue, though it had but a very languid one. And 
it is not here to be overlooked, that this glaſs might eaſily be brought to afford again 
malleable lead, which was never reckoned, that I know of, among electrical bodies. 

1 EXPERIMENT V9 - 
FreTaLy, having taken ſome amber, and warily diſtilled it, not with ſand or 
powdered brick; or ſome fuch additament, as chemiſts are wont to uſe, for fear it-ſhould 


boil over, or break their veſſels z but by itſelf, that I might have an unmixed caput 


mortuum: having made this diſtillation, I ſay, and continued it, till it had afforded a 
good proportion of phlegm, ſpirit, volatile ſalt, and oil, the retort was warily broken, 
and the remaining matter was taken out in a lump, which, though it had quite loſt its 

colour, being burned quite black, and though it were grown ſtrangely brittle, in com- 
pariſon of amber, ſo that they, who believe the virtue of attracting light bodies to 


flow from the ſubſtantial form of amber, would not expect it in a body ſo changed and 
_ deprived of its nobleſt parts; yet this caput mortuum was fo far from having loſt its 


electrical faculty, that it ſeemed to attract more vigorouſly than amber itſelf is wont to 
do, before it be committed to diſtillation. 3 

Ax from the foregoing inſtances afforded us by the glaſs of antimony, we may 
learn, that when the form of a body ſeems to be deſtroyed by a fiery analyſis, that 
diſſipates the parts of it, the remaining ſubſtance may yet be endowed with electricity, 


as the caput mortuum of amber may acquire it; as in the caſe of the glaſs of antimony 
made of the calx and of the flowers. And from the ſecond example above-mentioned, 


and from common glaſs, which is electrical, we may alſo learn, that bodies, that are 
neither of them apart obſerved to be endowed with electricity, may have that virtue 


reſult in the compounded ſubſtance, that they conſtitute, though it be but a factitious 


body. 


effects of unheeded, and, as it were, fortuitous cauſes. And, however, I dare not 
ſuppreſs ſo ſtrange an obſervation, and therefore ſhall relate that, which I had the luck 
to make of an odd fort of electrical attraction (as it ſeemed,) not taken notice of (that I 
know of) by any either naturaliſt or other writer, and it is this, 1 


EXPERIMENT VI. 


Trar falſe locks, as they call them, of ſome hair, being by curling or otherwiſe 


brought to a certain degree of dryneſs, or of ſtiffneſs, will be attracted by the fleſh of 


lome perſons, or ſeem to apply themſelves to it, as hair is wont to do to amber or jet 


excited by rubbing. Of this I had a proof in ſuch locks worn by two very fair 


ladies, that you know. For at ſome times I obſerved, that they could not keep their 
locks from flying to their cheeks, and (though neither of them made any uſe, or had 


any need of painting) from ſticking there. When one of theſe beauties firſt ſhewed 
me this experiment, I turned it into a complemental raillery, as ſuſpecting there might 


be ſome trick in it, though I after ſaw the ſame thing happen to the others locks too. 


But as ſhe is no ordinary virtuoſa, ſhe very ingeniouſly removed my ſuſpicions, and, 
as I requeſted, gave me leave to ſatisfy myſelf further, by deſiring her to hold her 
warm hand at a convenient diſtance from one of thoſe locks taken off and held in the 
oh For as ſoon as ſhe did this, the lower end of the lock, which was free, applied 


rude 


To the foregoing experiments, whoſe ſucceſs is wont to be uniform enough, I ſhalf 
add the recital of a ſurpriſing phænomenon, which, though not conftant, may help 
to make it probable, that electrical attractions need not be ſuppoſed ſtill to proceed 
from the ſubſtantial, or even from the eſſential form of the attrahent, but may be the 


elf preſently to her hand: which ſeemed the more ſtrange, becauſe fo great a multi- 
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tude of hair would not have been eaſily attracted by an ordinary electrical body, that 
had not been conſiderably large, or extraordinarily vigorous. This repeated obſerva- 


tion put me upon enquiring among ſome other young ladies, whether they had ob- 


ſerved any ſuch like thing; but I found little ſatisfaction to my queſtion, except from 
one of them eminent for being ingenious, who told me, that ſometimes ſhe had met 
with theſe troubleſome locks; but that all ſhe could tell me of the circumſtances, 
which I would have been informed about, was, that they ſeemed to her to fly moſt to her 
cheeks, when they had been put into a ſomewhat ſtiff curl, and when the weather was 


froſty®. 


You will probably be the leſs diſpoſed to believe, that electrical attractions muſt 
proceed from the ſubſtantial forms of the attrahents, or from the predominancy of 
this or that chemical principle in them, if I acquaint you with ſome odd trials, where- 


in the attraction of light bodies ſeemed to depend upon very ſmall circumſtances. And 


though forbearing at preſent, to offer you my thoughts about the cauſe of theſe ſur- 
priſing phænomena, I propoſe it only as a problem to yourſelf, and your curious friends, 
yet the main circumſtances ſeeming to be of a mechanical nature, the recital of my 


* — 


trials will not be impertinent to the deſign and ſubject of this paper. 
DD EXPERIMENT VII. 
I Took then a large and vigorous piece of amber, conveniently ſhaped for my pur- 


poſe, and a downy feather, ſuch as grows upon the bodies, not wings or tails of a 
ſomewhat large chicken: then having moderately excited the electrick, I held the 


amber ſo near it, that the neighbouring part of the feather was drawn by it, and ſtuck 


faſt to it; but the remoter parts continded in their former poſture. This done, I ap- 
plied my fore · finger to theſe erected downy feathers, and immediately, as I expected, 
they left their preceding poſture, and applied themſelves to it, as if it had been an elec- 
trical body. And whether J offered to them my nail, or the pulpy part of my finger, 
or held my finger towards the right hand or the left, or directly over, theſe downy 
feathers, that were near the little quill, did nimbly, and, for aught appeared, equally 
turn themſelves towards it. And to ſhew, that the ſteams, that iſſued out of ſo warm a 
body as my finger, were not neceſſary to attract, as men ſpeak, the above-mentioned 
feathers, inſtead of my finger, I applied to them, after the ſame manner, a little cylin- 
drical inſtrument of ſilver, to which they bowed and faſtened themſelves, as they had 
done to my finger, though the tip of this inſtrument were preſented to them in ſeveral 
poſtures. The like fucceſs I had with the end of an iron key, and the like alſo with a 
cold piece of poliſhed black marble; and ſometimes the feathers did ſo readily and 


ſtrongly faſten themſelves to theſe extraneous and unexcited bodies, that I have been 


able, though not eaſily, to make one of them draw the feather from the amber itſelf. 


Some years after the making the experiments about the production of electricity, having a deſire to try, whether in the at- 
trations made by amber, the motions excited by the air had a conſiderable intereſt, or whether the effect were not due rather to 
the emiſſion and retraction of effluvia, which being of a viſcous nature may conſiſt of particles either branched or hooked, or 
otherwiſe fit for ſome kind of coheſion, and capable of being ſtretched, and of ſhrinking again, as leather thongs are: to examine 
this, I ſy, I thought the fitteſt way, if it were practicable, would be, to try, whether amber would draw a light body in a glaſs 
whence the air was pumped out. And though the trial of this ſeemed very difficult to make, and we were ſomewhat diſcouraged 
by our firſt attempt, wherein the weight of the ambient air broke our receiver, which chanced to prove too weak, when the inter- 
nal air had been with extraordinary diligence pumped out; yet having a vigorous piece of amber, which J had cauſed to be pur- 
poſely turned and poliſhed for electtical experiments, I afterwards repeated the trial, and found, that in warm weather, it would 
retain a manifeſt power of attracting for ſeveral minutes (for it ſtirred a poiſed needle after above one quarter of an hour) after we 
had done rubbing it. Upon which encouragement we ſuſpended it, being firſt well chafed, in a glaſs receiver, that was not great, 
juſt over a light body; and making haſte with our air pump to exhauſt the giaſs, when the air was withdrawn, we did by a contri- 
vance let down the ſuſpended amber, till it came very near the ſtraw or feather, and perceived, as we expected, that in ſome trials, 
upon the leaſt contact it would lift it up; and in others, (for we repeated the experiment, ] the amber would raiſe it without t 
ing it, that is, would attract it, | 8 
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Bur it is diligently to be obſerved, that this unuſual attraction happened only, whilſt 
the electrical operation of the excited amber continued ſtrong enough to ſuſtain the fea- 
thers. For afterwards, neither the approach of my finger, nor that of the other bo- 
dics, would make the downy feathers change their poſture. Yet, as ſoon as ever the 
amber was by light affriction excited again, the feather would be diſpoſe to apply itſelf 
again to the. abovementioned bodies. h | 

AxD leſt there ſhould be any peculiarity in that particular feather, I made the trials, 


with others, (provided they were not long enough to exceed the ſphere of activity of 
the amber) and found the experiment to a ſwer my expectation. | 


I made the experiment alſo at differing times, and with ſome months, i 
years, of interval, but with the like ſuccels. | 
Axp leſt you ſhould think theſe phznomena proceed from ſome peculiarity in the 


piece of amber [ employed, I ſhall add, that I foun:! uniformity enough in the ſucceſe, 
when, in the place of amber, I ſubſtit 


maſs of melted brimſtone. = 
Tusk are the phenomena I thought fit to mention, at preſent, of this unuſual way 


f not rather 


of drawing light bodies, and with this experiment I ſhould conclude my notes about 
electricity, but that, I think, it will not be amiſs, before I take leave of this ſubject, 


to give this advertiſement, that the event of electrical experiments is not always ſo cer- 
tain as that of many others, being ſometimes much varied by ſeemingly light circum- 
ſtances, and now and then by ſome, that are altogether over- looked. This obſervation 
may receive credit from ſome of the particulars above recited (eſpecially concerning the 
intereſt of the weather, &c. in electrical phenomena.) But now I ſhall add, that, not 
only there may happen ſome variations in the ſucceſs of trials made with electrical bodies, 
but that it is not ſo certain as many think, whether ſome particular bodies be or be not 
electrical. For the inquiſitive Kircheras reckons cryſtal among thoſe gems, to whom 


nature has denied the attractive power we are ſpeaking of; and yet | remember not, that 


among all the trials I have made with natural cryſtal, I have found any, that was deſti- 
tute of the power he refuſes them. Alſo a late moſt learned writer reciting the electricks, 


reckoned up by our induſtrious countryman Gilbert, and increaſing their number by ſome 


obſerved by himſelf, (to which 1 ſhall now add, beſides white ſappbires, and white En- 


gliſn amethyſts, the almoſt diaphanous ſpar of lead ore) denies electricity to a couple of 


tranſparent gems, the cornelian and the emerald. And I do the leſs wonder he ſhould 
do ſo to the former, becauſe I have myſelf, in vain, tried to make any attraction wich 
a piece of cornelian ſo large and fair, that it was kept for a rarity ; and yet with divers 
other fine cornelians I have been able to attract ſome light bodies very manifeſtly, if 
not briſkly; and 1 uſually wear a cornelian ring, that is richly enough endowed with 
clectricity. But as for emeralds, as I thought it ſtrange, that nature ſhould have de- 
nied them a quality ſhe has granted to ſo many other diaphanous gems, and even to 


cryſtal, ſo I thought the aſſertion deſerved an examen, upon which 1 concluded, that, 


At leaſt, it does not univerſally and conſtantly hold true. I had, indeed, ſeen in a ring 


a ſtone of price and great luſtre, which, though green, I found to be, (as I gueiſ d 


it would prove) vigorouſly enough electrical. But this experiment, though ſeemingly. 


8 did not look upon as a fair trial, becauſe the ſtone was not a true emerald, 


ut, which is rare, a green ſapphire. And I learned by enquiry of the ſkilful jeweller, 
that cut it, that it was ſo far from having the ſoftneſs of an emerald, that he found it 

harder than blue ſapphires themſelves, which yet are gems of great hardneſs, and by 
ſome reputed ſecond to none, but diamonds. Without therefore concluding any thing 


72 this experiment, ſave that, if the aſſertion I was to examine were true, the want 
: v. a” fa faculty might be thought a concomitant rather of the peculiar texture 
or. IV. 


22 of 


uted another electrick, and particularly a ſmooth. 
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New EXPERIMENT Ss about the 


of the emerald than of its green colour, I proceeded to make trial with three or four 
emeralds, whoſe being true was not doubted, and found them all ſomewhat, though 
not equally, endowed with electricity, which I found to be yet more conſiderable in an 
emerald of my own, whoſe colour was ſo excellent, that by ſkilful perſons it was 
looked on as a rarity. And though, by this ſucceſs of my enquiry, I perceived [ 
could not, as elſe I have done, ſhew the curious a new way of judging of true and 
falſe emeralds, yet the like may be, though not always certain, yet oftentimes of uſe, 
in the eſtimating whether diamonds be true or counterfeit, eſpecially if, being ſer in 
rings, the ſureſt way of trying them cannot conveniently be employed. For whereas 
glaſs, though it have ſome electricity, ſeems, as far as I have obſerved, to have but a 


faint one, there are often found diamonds that have a very vigorous one. And I do 
not remember I met with any electrick of the ſame bulk, that was more vigorous than 
a rough diamond I have, which is the ſame, that I formerly mentioned to have moved 


a needle above three minutes after I had ceaſed to chafe it. And this brings into my 
mind, that it has been obſerved, that diamonds draw better whilſt rough, than they 
do after they are cut and poliſhed ; which ſeeming to contradict what has been obſerved 
by others, and by us alſo, that amber, for inſtance, attracts more vigorouſly, if the 


ſurface be made very ſmooth than otherwiſe, it induces me to conjecture, that, if this 


obſervation about diamonds be true, as ſome of my trials have now and then inclined 
me to think it, and if it do not in ſome caſes conſiderably depend upon the loſs of the 
(electrical) ſubſtance of the ſtone, by its being cut and ground, the reaſon may poſſi- 


bly be, that the great rapidneſs, with which the wheels, that ſerve to cut and poliſh 


diamonds muſt be moved, does excite a great degree of heat, (which the ſenſes may 
eaſily diſcover) in the ſtone, and by that and the ſtrong concuſſion it makes of its 
parts, may force it to ſpend its effluviable matter, if I may ſo call it, ſo plentifully, 
that the ſtone may be impoveriſhed, and perhaps alſo, on the account of ſome little 


change in its texture, be rendered leſs diſpoſed to emit thoſe efluvia, that are inſtru- 


ments of electrical attralion. But as I willingly leave the matter of fact to further 
trial, ſo I do the caule of it, in caſe it prove true, to further enquiry. 


* — on — 
— 


New EXPERIMENT 8 about the ſuperficial Figures of 


FLvuips, eſpecially of Liquors contiguous to other Liquors. 
Firſt printed in the P{H1LosoPHICAL TRANSA cT10Ns, No. cxxxi. p. 775. 


SIX, 

N compliance with your curioſity, I herewith ſend you my rude notes about the 
ſuperficial figures of contiguous liquors, which belonging to a paper (concerning 
the pores and figures of bodies.) whereof they made the Jaſt part, and being them- 

ſelves very indigeſted, I ſhould by no means venture to expoſe them even to à lels 
critical eye than yours, if I did not hope, that, though a more diſcerning reader will 
ſooner diſcover their imperfections, yet he may be more inclined than an ordinary one 
would be to think them not uſeleſs trifles; ſince, if theſe trials and hints, as mean # 
they are, be proſecuted by naturaliſts, that have mathematical heads, perhaps they may 
conduce more to the phyfical theory of the grand ſyſtem of the world, than at firſt one 


would ſuſpect. And that I may leave you and your ingenious friends the ee | 


SUPERFICIAL FicurEs of FLUIDS. "988 
portunity and freedom to exercile their ſagacity on theſe phenomena, I have purpoſely 
forborn to engage in ſpeculative diſcourſes upon them, contenting myſelf to have faith- 
fully recited matter of fact, and thereby to have ſprung game for thoſe, that have more 
leiſure and ability to fly at it. 

War has been ſaid about the pores of liquors may be ſomewhat illuſtrated 
or confirmed, if I ſubjoin to it ſome of the trials I have made about the ſurfaces of 
fluids contiguous to other fluids. For this being, for ought I know, a neglected ſub- 
ject, and the little, that has been taken notice of about ir, conſiſting of a few ſlight and | 
caſual obſervations, that ſeem to have been rather preſented to us, not to ſay obtruded WEN! 
upon us, than deſignedly made by us; I many years ago thought, it might be worth DS Ws |! 
while to ſpend ſome hours upon Experiments of this fort: which I was eſpecially in- | 
duced to do, becauſe I think, one may probably enough ſuppoſe, that in the tract of 
the univerſe, that is yet known to us, there is not the hundredth, - perhaps not the 
thouſandth, part, that is formed into ſolid bodies, ſuch as the earth, the moon, and the 
other planets ; and conſequently all the reſt is made up of celeſtial fluids and the atmoſ- 
pheres of ſolid globes, which, for ought we know, though not manifeſtly differing in. 
tranſparency, may be diſterminated by diſtin& ſurfaces. So that, to obſerve and con- 
ſider the effects of the congruity and incongruity, that liquors, or ſuch fluid bodies, 
as directly or otherwiſe fall under ſenſible obſervation, have, when they are contiguous 
to one another, or to the ſurfaces of ſolid bodies, may not only improve what is yet 
known about the aſcenſion of liquors in ſmall pipes, but may perchance ſerve to illuſtrate 
the formation of thoſe great maſſes of matter, of which the divine architect has framed 
the mundane globes, and ſome other conſiderable parts of the univerſe; eſpecially if 
we admit the Carteſian hypotheſis, That the ſun, and all the fixt ftars are fluid bodies. 
Tux cauſe, why water in narrow pipes aſcends above the level of the ſurrounding 
water, having been already enquired into by ſome ingenious men, and particularly by 
Mr. Hooke, I ſhall not now diſcourſe of that ſubject, nor ſo much as mertion what 1 
have tried about it; but ſhall rather take notice, that, becauſe I ſuſpected, that the 
concave figure, which may be obſerved in the ſurface of water included in {lender pipes, 
may, at leaſt in great part, depend upon its relation to the contiguous fluid, which, in 
ordinary caſes, is the air; I thought fit to try, whether this concave figure would not g.. 
be altered by ſubſtituting another liquor in the room of the air : and accordingly hav- 
ing procured a ſtrongly Alcalizate Menſtruum (1 uſed that made of fixt nitre, diſſolved 
by the moiſture of a cellar) into a pipe of glaſs, ſealed at one end, and not full a quar- 
ter of an inch in bore; that the cavity, which in a greater breadth would ſeem leſs deep, 
might be the more conſpicuous; we gently poured on it ſome highly dephlegmed ſpirit 
of wine, which we knew would not mix with ir, but ſwim above it; and preſently, as 
we had gueſſed, we found the figure of the ſurface of the lower liquor changed, and 1 
the cavity quite deſtroyed; the ſurface that ſeemed, as it were, common to the two 11 5 
contiguous liquors, appearing flat or horizontal. And ſuch a level ſuperficies we had, | 
by putting thoſe two liquors together in a much wider glaſs. | 
Wir found alſo, that by employing oil of turpentine inſtead of ſpirit of wine, the xp. i, 
liquor did almoſt totally loſe its cavity. 5 
R Bur if, inſtead of deliquated tartar, we put common water into the pipe, we found xx. ii. 
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1 ft liquor to retain its concave ſurface, though we put to it ſome oil of turpentine and f 
it to reſt upon the water a good while. N 

f regard that, when oil and water are put together, the oil, that has been employed 
— produce the phenomena, wont to be afforded by their contact, has uſually been 
2 ** oil, as that of olives, which is lighter than water; I thought it expedient to 

"7 Wat figures would be afforded by the ſurface of water and alſo by that of air, 1 
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Exp. iv. 


Exp. v. 


Exp. vi. 


Exp. vii. 


| Exp vili. 


New EXPRRIMRKNTS about the 


when thoſe fluids ſhould become contiguous to an oil, heavier than water : of which ſort 
chymiſtry had afforded me more than one or two beſides the eſſential oils of cloves and 


cinnamon. Having therefore provided ſome pure oil of the gum of Guajacum, and 


poured a little of it into a ſlender pipe, we found the upper ſuperficies of it to be con- 
cave; almoſt, if not altogether, like that, which water would have had in the ſame 
pipe. But when I put a little water upon this oil, it preſently changed the figure of its 


ſurface, which became viſibly, though not very much, protuberant or convex. 


AND in regard this oil, though heavier than water, is not ſo heavy as deliquated alt 
of Tartar, I thought fit to try, whether the phenomenon would nor be differing upon 
the contact of thoſe two liquors; and accordingly having put ſome oil of "Tartar into 
the ſlender pipe, and put ſome drops of the oil of Guajacum to it, we found, that this 
liquor did not manifeſtly alter the concave figure of the ſurface of the liquor Alcali, as 
the oil of turpentine had done: and having, for curioſity ſake, warily poured a little 
water upon the oil of Guajacum, I found, as I had reaſon to ſuſpect, that the upper 


ſuperficies of it changed preſently from a concave figure to a convex, ſo that this oil in 
the midſt of the other two liquors appeared like a little red cylinder, which, inſtead of 


having circular baſes, was protuberant at both ends, but more at that which touched the 
oil of Tartar. | 5 8 

To vary a little the experiment, I put ſome eſſential oil (as chymiſts call it) of cloves 
into a new ſlender pipe, and having obſerved it to be ſomewhat concave at the top, where 
it was contiguous to the air, we cauſed a little common water (perhaps a quarter of a 
ſpoonful or leſs) to be put to it, and found, as we expected, the ſurface of this oil alſo 
to become tumid. And in regard this liquor, as well as the forementioned oil of Gua- 
jacum, though it were ſo heavy as to ſink in water, would not do ſo in deliquated ſalt of 
Tartar, we did, into another ſlender pipe, put firſt ſome of this laſt named liquor, 
then ſome of the aromatic oil, and laſtly, a little common water; by which means we 
found, that the little cylinder of oil did, like that of the oil of Guajacum, appear con- 
vex at both ends; but was unlike it in one circumſtance, that the oil of cloves appeared 
more convex at the upper end, where it was contiguous to the water, than at the lower, 
that leaned upon the ſurface of the oil of Tartar. _ 


Havixc made thele trials, to alter, by another contiguous fluid than the air, the 
concave ſuperficies of water and ſome aqueous liquors, I proceeded to try, whether a 


change would not likewiſe be made on the convex figure of the ſurface of quickſilver 


included in the like ſlender glaſſes; and accordingly, having taken one that was much 
longer, but of the like bore with the former (for to make the trials more uniform, I had 
cauled a leng pipe to be by the flame of a lamp unequally divided into ſeveral ſhort ones) 
we put into it a ſmall quantity of quickſilver; and having taken notice how the upper 
ſuperficies ſwelled in the middle above the level of the parts, where it touched the glaſs, 

we poured ſome water upon it, and found a manifeſt and conſiderable depieſſion of the 

ſurtace, though the protuberance were not quite ſuppreſſed. | _ a 
Tais phenomenon having been for greater ſecurity ſeveral times repeated, I thought 
fit to .ry, what variation would be made, by the greater or leſſer height of the water 
incumbent on the mercury. . And ſometimes it ſeemed, that, when the aqueous cylinder 
was much longer, the depreſſion of the mercurial ſurface was ſomewhat greater. But 
this did not ſo conſtantly happen: but we often obſerved, that, though a very little 
water ſu ffiecd by its contact to make, in the judgment of the eye, a manifeſt abatement 
of the protuberance of the quickſiiver, yet it had not the ſame effect on that ponderous 
fluid, that it had, when, being increaſed almoſt as high as the length of the pipe would 
permit, a greater weight of it was incumbent on the mercury. For then J manifeſtly 


ve. ceived and ſhewed to others, that the ſurface of the quickſilver being depreſſed - 


 SUPERPICIAL Figuats of FLUIDS. 
moſt to a level in thoſe parts of it, that were near the inſide of the glaſs, there was 
about the middle of the ſurface an elevation of mercurial matter, that appeared to be 
rather more than a half globe, and was to the height of its full ſemidiameter, raiſed 
above the reſt of the mercurial ſurface; and in that ſtate it continued as long as I 
thought fir to let it do ſo. And left this trial ſhould impoſe upon me, I cauſed it to 
be more than once repeated ; and, the better to confirm it, I afterwards cauſed the in- 
cumbent water to be little by little ſuckt up, and found, as I expected, that when the 
incumbent water began to be too much ſhortened, the little teat or ſegment of ſphere, 


lately mentioned, began to be ſomewhat flattened, and ſubſided more and more as the 
water was further taken off. | 


Becavse the common atmoſpherical air we breath is a fluid bod 
groſſer particles, and is by divers philoſophers probably ſuppoſed to be much more 

denſe and heavy than the æthereal ſubſtance, that makes the other part of the at- 
moſphere; I thought fit to try for their ſakes, whether or no the ſuperficial figure of 
liquors would be altered by having the contiguous air withdrawn from about them, and 
ſo being left to be touched by the purer æther without it; and accordingly having con- 


veyed into one of our pneumatical receivers a couple of ſuch ſlender pipes as have been 


already deſcribed, one of them furniſhed with common water, and the other with 
quickſilver, we cauſed the common air to be diligently pumped out, without obſerving 


any ſenſible change in the concave figure of the water: but as for the quickſilver, 1 


knew not what to conclude about it, For having repeated the trial twice or thrice, the 
mercury ſometimes ſeemed manifeſtly to ſwell or be more protuberant upon the ex- 
hauſtion of the receiver, than when it was put in, eſpecially when its figure was at- 
tentively viewed, and the external air, that was pumpt out but ſlowly, was ſuffered to 
re-enter with all convenient celerity. But that which yet kept me doubtful was, that 
| obſerved, that upon the diligent withdrawing of the air's preſſure on the quickſilver, 
there diſcloſed themſelves in it ſome little bubbles, which I feared we had not been able 
to free it altogether from, and which might be ſuſpected to have ſome intereſt in the 


phenomenon; which though I was at that time hindered by fome occaſions from pro- 


ſecuting further, yet 1 think it may be well worth the while, becauſe, if any ſenſible 
change do certainly appear to be made in the ſuperficial figure of the me:cury, it mav 
teach us ſomewhat relating to the conſtitution of the æcher, which ſeems to make up 
far the greater part of the univerſe known to us: and I ſhould not in that caſe think it 
impoſſible, that by expoſing many and differing liquors to its contact i tacuo Boyliano 
(as it is called) ſome diſcovery may be made of differing ſubſtances, whereof one may 
ſuſpect the ether itſelf not to be uncapable. But to leave ſuſpicions, that probably will 
be thought chimerical, I ſhall only add, which J forgot before, that we conveyed into 
our receiver a clear chymical oil that was heavier thin water, and whilſt it was 
contiguous to it, had not a concave but a convex ſurface; and having placed the pipe 
furniſhed with both liquors in the pneumatical receiver, we pumpt out the air withoat 
finding that the oil ſenſibly altered its protuberant ſurface, as neither did the water Iote 
the concave figure of its upper ſurface. . . ST, 
Wx clouds are condenſed into rain, and lower aggregates of vapors into dew, it 
is ſuppoſed to be obvious, that the drops of thoſe meteo s do, in their paſſage through 
The air, (which to them is a heterogeneous fluid) acquire a round figure; and when we 
We oil into water, the portions of the former fluid, during the little time they re- 
main diſtinct (for they quickly reunite into maſſ*s) are found to be globutar, But the'e 
Phenomena are too few and too tranſient to afford any conſiderable obſervation of rhe 
Dgures of fluid bodies, eſpecially if they be quiefcent, and every way engompaſſod by 


cher fluids, Wherefore I thought fit to try what I could do with chymica} hqu Ts 
| unapt 
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Exp. x. 


_ obſerve them attentively, and in ſome caſes to vary them. 


New EXPERIMENTS about the 
unapt for mingling, to produce phænomena, that may laſt long enough to allow us to 


Fox this purpoſe, I firſt took fixt niter, (or, which is analogous to it, ſalt of Tar- 
tar) reſolved per dilizuium into a tranſparent liquor; and having filled a clear vial half 
full with this, I poured on it a convenient quantity of vinous ſpirit exactly rectified, 
that there might be no phlegm to occaſion an union between the two liquors, which 
ought, as ours did, to retain diſtinct ſurfaces, and ſpeedily regain them though the 
glaſs were well ſhaken. Then having found by a trial formerly mentioned, that com- 
mon oil of turpentine, if employed in a competent quantity, will not totally (and 


much leſs will readily) diſſolve in ſpirit of wine, and alſo having obſerved (what may 


ſeem ſomewhat ſtrange) that if this ſpirit of wine be exquiſitely dephlegmed, the oil, 
though a chymical one, will not ſwim on it, but fink in it; I warily let fall ſome drops 
of the oil into the ſpirit, and had the pleaſure to ſee, as I expected, that they fell to- 
warcs the bottom of the glaſs, till their deſcent was ſtopt by the horizontal (for it was 


not concave) ſurface of the Alcalizat liquor of fixt niter. And becauſe my deſign 


was chiefly to obſerve the ſuperficial figure of a fluid encompaſſed by other fluids with- 
out touching any ſolid body, I ſhall here take notice of the chief phenomena, that 


were produced of that kind, without ſtaying to enquire into the cauſes or the conſe- 
quences of them, | 


1. Ir theoily drops were but ſmall, they ſeemed to the eye exactly enough ſpherical. 
For the oil differing but very little in ſpecific gravity from the ſpirit of wine, the drops 


did but juſt touch the ſurface of the ſubjacent Alcali; and the ſame drops being but 


imal', their own weight was not great enough viſibly to depreſs them, and hinder 
that roundneſs, which the preſſure of the ambient ſpirit, or their own viſcoſity en- 
deavoured to give them. %%% Ve 
2. Ir an aggregate of drops were conſiderably bigger than thoſe newly mentioned, as if 
it had about a third part of an inch in diameter, it would then manifeſtly lean upon 
tie Alcalizat liquor as upon a floor, and appear ſomewhat elliptical, (for ſome little 
part of the bottom was a plain;) the weight of the upper parts depreſſing the drops, 


and making the horizontal diameter ſomewhat longer than the tranſverſe. 


3. IF a yet greater portion of oil were let fall upon the heavy liquor, it would for a 
pretty while appear in the form of a ſomewhat imperfect hemiſphere, or ſome other 
large ſection of a ſphere, the lower part being cut off, (as if a globe were divided by 
a plain) by the horizontal furface of the deliquated falt. SE 

4. Bur if the quantity of oil were not too great, it was pretty to obſerve, that, 
though at firſt putting in, it did perhaps ſpread itſelf over the ſubjacent liquor, and lie 
as it were flat upon it; yet by little and little, (for it was but ſlowly) it would by the 
action of the ambient, concurring with its own tenacity, be crowded together into a 
figure of a leſſer ſurface, and conſequently leſs hindering the motions of the vinous 


liquor. For by the action of this ſpirit, the oil would by degrees be raiſed above the 
| ſurface of the fluid niter, and be reduced to the figure, either of half a globe, or of 


a greater ſegment of a globe, or even of an imperfect ellipſis, according as the bulk or 
weight of the oil made it more or leſs apt to reſiſt the action of the ambient ſpirit, to 
whoſe effect, as I lately intimated, the natural viſcoſity of the oil might (more or leſs) 
co-operate, as alſo might the weight of the ſpirit of wine, which in great part diſabled 
the endeavour of the oil's gravity to make its figure leſs convex. yo 

5. Thou theſe globules or portions of oil. did oftentimes readily mingle, when 
they touched one another, yet divers times alſo we obſerved, that having warily ap- 
proached them, we were able (as if ſome odd ſubtile matter, that the eye could not 


diſcern, interpoſed, to keep them unconfounded,) to make them touch without _ 


SUPERFICIAL FiGuREs of FLUIDS. 
ling; inſomuch, that we have with pleaſure made them ſo far bear againſt one anothers 
ſurfaces, as manifeſtly to preſs them inwards, though being parted they would preſently 
reſume their former figure: which circumſtance ſuggeſted to me ſuſpicions, that I can- 
not now ſtay to name. But in caſe any of theſe oily portions came by a more preſſing 
contact to be united, they would then alter the figures they had whilſt ſeparate, and 
take another, ſuitable to the bulk of the aggregate. | 

6. Wren a large portion of oil reſted upon the ſaline liquors, if then the ambient 
ſpirit-were moderately and warily agitated, it was not unpleaſant to- obſerve the various 
figurations, which the convex and protuberant part of the multilated globe would be 
put into by theſe ſhakes, without any viſible ſolution of continuity, or conſiderable 
motion of the whole body, which would very quickly recover its former figure. Though, 
if the agitation were too ſtrong, ſome portions would be quite broken off, and pre- 
ſently turned into little globes. 13 15 5 
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I TRIED to produce another phznomenon, that would not have been unpleaſant, Ee. a. 


by putting together in a ſomewhat large veſſel, with other liquors, two oils, (whereof 
one, if I miſtake not, was from turpentine,) which firſt, by reaſon of the oleaginous 
nature, wherein they agreed, might exactly mingle and make a compounded liquor; 
and then, by reaſon of their being one heavier, and the other lighter in /pecie than wa- 
ter, might by this liquor be again ſeparated, and include betwixt them the liquor, that 
had divided them. But I found, that the oils being once united would not be eafily 
parted, but, according to the prevalency of the lighter or heavier ingredient, in the 
mixture, the compounded oil, would almoſt totally either emerge to the top of the water, 
or lie beneath the bottom of it; I ſay, almoſt totally, becauſe ſome parts of the oil, 
which was not perhaps all uniformly mixt, did not keep in a body with the reſt; but 
either was ſeparated from the maſs in the form of globules, or elſe, ſticking to the ſide 


of the glaſs, had the other part of its ſuperficies, which was contiguous to the water, 


very varioully figured, according as the bulk and degree of gravity of the adhering oil 
and other circumſtances happened to determine. And it is chiefly upon the account of 
| this various and odd figuration of our mixture, that I here make mention of this trial 
which though it proved not ſucceſsful to me, yet perhaps may ſucceed in the hands of 
another, that ſhall make it with more leiſure and diligence, than I could afford it. 
Tnesz are ſome of the phenomena | obſerved in oil of turpentine, when it was in— 
vironed only with fluids ; but, if it were permitted to be contiguous to the inlide of 
the glaſs, and ſo to faſten part of its ſurface to a ſolid, the greater part of the furface, 
which remained expoſed to one or both of the contiguous liquors, would, partly by 
their action, and partly by the gravity of the oil itſelf, be put into figures fo various, 
and ſometimes ſo extravagant, that it was much more pleaſant to behold them, than 
it would be eaſy to deſcribe them; which therefore I ſhall not here attempt to do, 


WIHEREAS I intimated in the preamble to thele notes, that confining fluids may have Exp. xii, 


diſtinct ſurfaces, without having, at leaſt in many poſitions, refractions differing 
enough, or reflections ſtrong enough, to make the plain, that diſt rminates them, ob- 


vious to the eye; I ſhall here obſerve, that when the oil of Tartar, or nitrous Alcali, 


that l employed, happened to be very clcar and colourleſs, I have more than once made 


highly rectified ſpiric of wine float upon it ſo, that in moſt poſitions the vial ſeemed to 


ave 1n 1t but one uniform liquor; the plain, that diwi ed the two fluids, being unapt 
to be diſcerned, but in a poſition, wherein the rays of light paſting thence to the eye 
fell very obliquely on it; and indeed, when there was no little duſt or other feculency 
wimming upon the ſurface of the oil of Tartar, I had ſometimes much ado to con— 
vince ordinary ſpectators, that the vial, in two diſtinct regions of it, contained two 
unſociable liquors. 
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lighter than ſpirit of wine, and holding the plain where the two liquors were contigu- 


ſolution of good ſilver, made in aqua-fortts. 


found, that ſome other eſſential oils (as chymiſts call thoſe, that are diſtilled with wa- 


New ExrEerIMeEnTs Oc. 


Ox this occaſion, I ſhail ald an experiment, which, though it does not ſo directly 
belong to our ſubject, as ro make its omiſſion a fault, is not yet perhaps ſo impertinent 
25 to be unwelcome. | | 1 | 

Wr took a del:quated Alcali, made of niter and tartar, and deeply tinged with co- 
chineel; and, that the liquors might not only be heterogeneous, bur as differing in 
gravity and denſity as we could make them, we poured on it a peculiar kind of oil 


eus in a convenient poſition, in reſpect of the light and the eye, 1 obſerved it to make 
a ſtrangely vivid reflection of the incident beams of light: ſo that this phyſical ſur- 
tace, which was flat, looked almoſt, for it was not fo ſpecular, like that of quickſilver; 
and when | kept it till night, and conſidered. it by the light of a candle, the bright 
fizure of the flame was ſtrongly reflected almoſt as from a cloſe ſpecular body; which 


tempted me to ſuſpect, that there might be ſomething elſe than the bare ſmoothneſs of 


the ivrface of the Alcalizat liquor to produce fo briſk a reflect ion; and the rather, be- 
cauſe I did not obſerve, that the remains of the ſame tinged Alcali, which I kept in 
another glaſs, nor a portion of the ſame oil, which I had alſo by me in a ſeparate vial 
did either of them afford fo vivid a reflection from its ſurface; though I did the leſs 
wonder at this, becauſe of the great diſpoſition to reflect light, which I had formerly 
the curioſity to obſerve in the torementioned oil, when I joined it with other liquors, 
But, whether this ſtrongly reflecting power, taken notice of in our late recited experi- 
ment, proceeded from ſome mixture, as it were, or confuſion- of ſingly unperceived 
particles in the phylical ſuperficies or plain, where the two liquors confine; or, whether 
ſome ſuch materia ſubtilis, or æthereal fluid, as Carte/ius and ſome of the antients main- 


| rained, inſinuated itſelf between our two liquors, and made the difterminating ſurface 


more ſpecular; or whether the phænomenon be rather due to ſome other cauſe, | ſhall 
not now ſtay to make inquiry. But to help towards it, I ſhall add on this occaſion, 


that looking on this liquor, as a body, which, tHough it have all the neceſſary qua- 
| ities of an oil, does, in regard of its origin, and ſome properties I have found in it, 


differ from common chymical oils ; I was invited the more to obſerve its phænomena in. 
reference to reflection; and F found, among other things, (not pertinent to this place,) 
Firſt, that the confining plain, often mentioned between the tinged Alcali and this li- 
quor, did not appear red itſelf, nor communicate that colour to the image of the flame 
of a candle reflected from it. Secondly, that when I warily ſhook the vial, which con- 


tained the two liquors, the uppermoſt would be reduced into a ſreming froth, conſiſting 


of a great number of imperfectly globular bodies, which after a while would make a 
kind of a rude phyſical plain; which, though neither very horizontal nor ſenſibly. 
ſmooth, would, at its upper ſuperficies, ſend back the incident light with more briſk- 
neſs than one would expect. And when the ſeeming froth conſiſted of ſmaller parti- 
cles, theſe, when they were of a certain ſize, and conveniently placed, in reference to 


the flame of a candle and the eye, would, (as more than one trial informed me, ) reflect 


the incident light ſo many ways, and fo viſibly, that they ſeemed, for multitude and 
ſplendor, like little ſparkling corpuſcles of poliſhed ſilver; or almoſt like thoſe gliſter- 
ing ones, that appear, when a clean plate of copper is firſt immerſed into a much allayed 


AnD to theſe phænomena J ſhall add a third, which is, that, though pure ſpirit of 


vine be ſo thin a liquor, and our oil is nevertheleſs ſo light as to ſwim upon it; yet l 


found the confining ſurface very ſtrongly reflexive. But of this liquor more perhaps 
may be ſaid in another place. . 
AND it may, in the mean while, not be impertinent here to intimate to you, that ! 


ter. 


4 Continuation of the EXYRRIMENTS, G. 
ter in limbecks) and particularly an unſophiſticated oil of limons, did, with our tinged 


Alcali, afford moſt of the ſame phenomena ;' but not ſo briſk a reflection: I ſay, moſt, 


chicfly becauſe with ſpirit of wine theſe ſubtile oils, as I formerly noted, will readily 
be confounded z though our anomalous oil be unſociable with it. 
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A Continuation of the EXPERIMENTS publiſhed in the 
next foregoing Tract, about FLuips, contiguous to other 
FLvips. 8 2 5 ä 


Firſt printed in the PHIL OSO HICAT TRANSACTIONS, Ne. cxxxii. p. 799. 


I the winter time, and at other times alſo when the air is cold enough, the figure, 
1 acquired by the ſurface of an oil contiguous to the water on one ſide, and the air 
on the other, may be preſerved from varying, and ſo may be at leiſure obſerv- 
ed by the direction afforded by the following experiment, which I deviſed for this 
- purpoſe. | che 
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In cold weather we took eſſential oil of anniſeeds, whoſe property it is to coagulate Kip. whe, 


in ſuch weather; and having in a gentle warmth brought it to be fluid, we poured it 
into a ſlender vial more than half filled with common water, that had been alſo a little 
warmed, that the oil might not be too haſtily reduced to its former ſtate. This oil 
being lighter than ſo much water, 'and being poured on in a convenient quantity, had 


its upper ſurface ſomewhat concave, as that of the water was; but the lower ſurface, 
ſurrounded by the water, was "= convex, appearing almoſt (for it was not perfectly) 


of the figure of a great portion of a ſphere. This being done, the vial was ſtopt, and 
ſuffered to reſt for tome time in a cold place, by which means the water continuing flu:d 
as before, the oil of anniſeeds was, as I expected, found coagulated in a form approach- 
ing to that it had whilſt in a fluid ſtate; I ſay, approaching, becauſe it was not eaſy to 
diſcern the exact figure in the vial I was fain to make uſe of: and I ſuſpected, that the 
oil grown conſiſtent was become leſs convex than before; but the two ſurfaces of it 
gave it ſome reſemblance in point of ſhape, but not of tranſparency, to a concavo 
convex glaſs; but yet much thicker in the middle, than is uſual in glaſſes of the like 
breadth, employed for dioptrical purpoſes. And indeed {to give here this Advertiſe- 
ment once for all) I would not have you underſtand in too ſtrict a ſenſe what my in- 
tended brevity, and ſome other motives, make me deliver in naming the figures of 
fluids. For I confeſs, that if I were to write for a rigid geometrician, eſpecially if he 
were nice and cri-ical in the doctrine of conic ſections, I ſhould think myſelf obliged on 
ſome occaſions to a greater curioſity in naming the figures of fluids, than you will meet 
with in this paper. But ſince I write but notes, and deſign to give you rather experi- 


mental hints, than geometrical determinations; I preſume, that when you are once 


cautioned by a plain advertiſement, it may ſuffice for me to refer the fluids, I deſcribe, 
to ſuch of the more known figures as they ſeem to be the leaſt remote from, without 
troubling. you or myſelf with maimed figures, or with ſpheroids, conoids, paraboloids, 
and other hard words; which 1 the rather abſtain from, not only becauſe the particu- 
lars, wherein my fluids reſembled them and differed from them, could not be intelli- 


gibly declared without many words; but becauſe J obſerved the figures themſelves 4d 
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A Continuation of the Exeen iments 
the fluids to vary, and ſometimes conſiderably too, according to contingent circum- 


| ſtances. And for this reaſon alſo I will not perſuade you to expect, that the event of 
| every trial, you ſhall make of theſe experiments, will be preciſely the ſame with the 


event of mine. For by reaſon of thoſe contingent circumſtances, I dare only ſpeak 
hiſtorically of theſe experiments; and, without pretending that they ſhall always uni- 
formly ſucceed, content myſelt to relate bone fide, what trials have been made, and 
what happened to me thereupon, not deſpairing, that this variation itfelf of events ac- 
cording to circumſtances may be inſtructive,. | „ 
Bur to return to our lately mentioned oil of anniſeeds, it was worth obferving, how 
great a difference there was between the dull reflection it made when it was coagulated, 
ai the fine reflection it had made whilſt it was a liquor. The latter of which reflections 
brought into my mind, how vivid the reflective power of ſome fluids is in compariſon 
oi that of the generality of ſolid bodies, of which there is ſcarce any, if there be any 
at all, that is obſerved to have a ſtronger reflection than clean quickſilver; and yet (to 
add that upon the by) I have ſometimes found, that this itſelf may be increaſed by the 
addition of a liquor. For having obſerved, as I elſewhere note, that quickſilver, and 
reEtifica Oleum Petræ are, the former of them the heavieſt, and the latter the lighteſt of 
ali the viſible fluids, that are yet known to us, or at leaſt to me; and having alſo ob- 
ſerved the latter of them to be conſiderably reflective, I had the curioſity to try among 
other things, that related to them, the following experiment. Some (diſtilled) quick- 
ſilver being put into a {mall vial, and held in ſuch a poſture, that the incident light 
was ſtrongly remitted to my eye, I ſlowly put to it ſome petroleum, that being well 
rectified was very clear; and obſerved, that, as this liquor covered the quickſilver, 
there was at the imaginaiy plain, where they both confined, a briſker reflection than the 
quickſilver alone had given before. Whether this increaſe of reflective power proceeded 
from any thing produced upon the confines of the two bodies, or from ſome ethereal 
fluid that flipped in there, 1 have above declined, and ſhall now forbear, to examine: 
but on this occaſton it will not be amiſs to take notice, tnat either the ſurface of the air 
itſelf, as thin and yielding a fluid as it is, or the ſurface of a ſolid, contiguous to in- 


cluded air, or ſome interpoſed ſubtile maiter, may reflect the incident beams of light 
more ſtrongly than moſt men would expect. To this purpoſe I remember, that a 


curious perſon having one day brought me a couple of rarities, which he told me were 
two pieces of a ſolid, but tranſparent, body, that he had caſually found, in one of 
which there was a pearl, large, round, and orient, and in the other a leis perfect one; 
and having deſired my opinion, whether they were conſiderable enough to be prelented 
to the king; I, after J had ſufficiently viewed them in differing poſitions, and eſpecially 
againſt the iight, aſked him, whether he were ſure the included bodies were pearls. 10 
which when he anſwered, that his eyes permitted him not to doubt of it, efpecially be- 
caule he knew of no other gems nor ſtones, that had fo ſtrong and fine a reflection; | 
r-plied, that I thought they might be only bubbles of air, caſually intercepted in the 
viſcous matter of the containing bodies (which I ſuppoſed, upon good grounds, to 
have been once ſomewhat fluid) before it came to be hard; adding, that his majeſty, 
who was critical in theſe matters, might probably have the curioſity, I had, to have 
the worſt of them broken, to be ſatisfied what kind of bodies the included were. 
tlereupon, to content me, one of them was opened; and that which had appeared a 
pearl was found to be but a cavity, that contained no groſſer ſubſtance than air. And 
| have by me a well ſhaped piece of glaſs of a good thickneſs, with an aereal bubble in 
the middie, wkich by ſome qualities, particularly its pear-like ſhape and vivid reflection, 


not ill reſembles a fair, though not orient, pearl, But in ſuch like obſervations, the 
9 | F poſition | 


about FLuiDs contiguous to other FLU1DS. 


poſition of the eye, and that wherein the body receives the beams of light, may be 
very conſiderable, For I have by me a ſmall ſtone (wich which I have puzzled the 
ſkilful jeweller of a great prince to determine what kind of gem it is) that being laid 
flat upon ones hand, or a piece of paper, and lo ked on dire ly downwards, looks 
almoſt like a piece of common glaſs, and is tranſparent : but if the eye be ſo placed, 
that the incident beams of light, by whoſe reflection it is ſeen, fall with a convenient de- 
gree of obliquity upon the ſtone, it makes an exceeding pretty ſhew, ſometimes a 
pearing like a fine opal, and ſometimes not very unlike an orient pear]. 
It may not be altogether impertinent, and at leaſt, for the nuvelty of the way of 
trial, it will not probably be unpleaſing, if I here mention an attempt to try, whether, 
when the rays of light rebound from bubbles invironed with an uniform ſolid body 
{which caſe is ſomewhat differing from that of bubbles looked upon in an exhauſted re- 
ceiver) the refleftion be only, or almoſt only, from the groſſer particles of the air, and 
not alſo from ſome ſubtile matter harboured, as well as they, in the ſame cavities ? But 
to bring this queſtion to trial ſeemed difficult enough, becauſe it is ſo, to include very 
rarified air in a conſiſtent body, diaphanous enough to let its reflection be eaſily ob- 
ſerved. To compaſs this, I thought upon the following expedient. We made, ac- 
cording to the eafy direction * elſewhere given (for other purpoſes) a competent quan- 
tity of a reſinous or gummous ſubſtance, that looked Ike high coloured amber, but 
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was eaſy to melt. This we put into a deep round glaſs with a wide mouth, and held 75/749. 


it by the fire-ſide in a moderate warmth, till it was brought into a fluid ſtate ; then we 
transferred it into one of our pneumatical receivers, where we preſumed, that this tem- 


porary liquor would, as well as liquors that are conſtantly ſuch, diſcloſ- aereal bubbles, 


when the preſſure of the air was withdrawn from it; and accordingly having cauſed the 
air to be pumpt out by degrees, we found, that ftore of bubbles appeared at the top 
of the liquor, and made there a copious froth, many of them being, by reaſon of the 


viſcoſity of the fluid, very large; and divers of them, becauſe of the nature and tex- 


tyre of it and the thinneſs of the films, being adorned with che colours of the rainbow, 
whoſe vividneſs made them pleaſant to behold, and ſuggeſted to us ſome optical cont - 
derations. But notwithſtanding this froth, I cauſ-d the pumping to be con inued, that 
thoſe bubbles, that had moſt of common air in them, and which therefore are wont to 
rife firſt, might get to the top, and the ſubſequent bubbles might meet with more re- 
ſtance from the liquor ſtill tending to grow cold, and ſo might be the more expanded, 
and yet kept from emerging by the concretion of the reſinous ſubſtance; and anſwer- 
ably to this we found, that, when this ſubſtance had reſumed its conſiſtent form, there 
were intercepted, between the upper and the lower ſurfaces of it, ſome bubbles, that 
were not ſmall, which yet had a conſiderable reflection, notwithſtanding the ſmall quan- 
ty of the groſſer particles of the air, that may be ſuppoſed to be contained in bubb]- s 
ſo very much expandcd (perhaps fo, zs to exceed ſome hundreds of times the'r former 
dimenſions.) I might add, that by letting the outward air into the receiver, the air in 
wers of the formerly mentioned large bubbles, at the top of the glaſs, was too much 


rarihed to keep them from being broken by the preſſure of the returning air. Bur! am 
ſenlible, that, in what I have ſai of the reſſective power of the air, I have al -a:ly to 
tar digreſſed 


, and therefore 1 ſhall ſtep into the way again, and proceed to other obter- 
vations, # 
7 : | | ; 
ATED being ſo con3derable a b-dy here below, I thought, it wog be warth 
112 


189 


; to endeavour to obſerve its ſurface, when contiguous tO other guide that air, Emp. xvii, 
and, 1 


it were poſſible, when ſurrounded by them, For though it is t Een for grant- 
2 Ag the falling drop: of rain are ſpherical, yet their decent is ſo ſwitr, b--th by 
calon of their gravity in re'peCt of the air, and the height from w! ence they fall. that 
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Exp. xvii, 


with ſpirit of wine and with oil of tartar, and with other liquors, that are analagous 


being ſomewhat, and but a little, heavier in ſpecie than water, ſo that ſome drops or 


dil, that they were reduced into almoſt perfect globes ; thoſe portions, that were ſome- 


iz. fluids, and laterally to ſome ſolid body, it is not ſo eaſy to be ſure, which of the con- 


A Continuation of the ExXHRRIME NTS 
I fear men have rather ſuppoſed than obſerved that their figure is ſpherical; which will be 
the more queſtionable, if it be true, which is vulgarly thought, that hail is but rain 
frozen in irs paſſage through the air. For it is evident, that the grains of hail are fre- 
quently of other figures than truly orbicular. But be-auſe there may another poſſible 
account be given of this irregular figuration of hail, I ſhall not inſiſt on this phæno- 
menon, but proceed to what I tried about the ſurface of water; of which I found it 
the more difficult to make obſervations, becauſe that liquor will readily mingle both 


to either of theſe, _ 0 | | : 
Taz ſurface of water may have differing figures, according as it is totally incom- 
paſſed with heterogeneous fluids, or, as it is only in ſome places contiguous to one or 
more of them. In the former caſe we found it not ſo eaſy to make an obſervation, both 
becauſe, that, as I lately noted, we know not of any two liquors (ſetting mercury aſide) 
that will not mingle either with one another, or with water. And becauſe alſo our oil 
of guajacum itſelf, though heavier than water, would not be ſerviceable on this occa- 
ſion, in regard of its being of ſo deep a red, that the figure of the water incloſed in it 

could not be diſcerned through it; wherefore I made uſe of chymical oil of cloves, as - 


ſmaller portions of this laſt named liquor would be almoſt quite invironed with the 
other : we cautiouſly therefore conveyed into ſome oil of cloves, whoſe ſurface the 
veſſel] permitted to be large enough, ſome portions of common water of differing big- 
neſſes, taking care, as far as we could, that they might not touch one another; by 
which means the oil being tranſparent, and yet ſomewhat coloured, it was eaſy to ob- 
ſerve, that the ſmaller portions of water were ſo near totally invironed with the 


what bigger (as about twice the bigneſs of a pea) would be of a figure ſomewhat ap- 
proaching to that of an ellipfis (for it was not the ſame) and thoſe portions, that were 
yet ſomewhat larger, though they ſeemed to be ſunk almoſt totally beneath the oil, 
yet they held to it by a ſmall portion of themſelves, whoſe ſurface was eaſily enough 
diſtinguiſhable from that of the oil. Theſe large portions of immerſed water, being 
almoſt wholly invironed with the other liquor, were by it reduced into a round figure, 
which was ordinarily ſomewhat elliptical, but more depreſſed in the middle than that 
figure requires. But all. this is to be underſtood of thoſe portions of water, that 
touched only the oil and the air; for thofe, that: touched one another without ming- 
ling, and much. more thoſe that adhered more or leſs to the ſides of the glaſs, had their 
ſurfaces too differingly and irregularly figured to be here attempted to be deſcribed. 
As for the ſuperficial figure of water, contiguous, both above and beneath, to other 


tiguous liquors is of moſt force to determine the figuration of their common ſuperfi- 
cies or commiſſure. But however I ſhall relate, that, having into a ſlender pipe of 
that ſort that has been deſcribed before, put a little oil of cloves, and upon this ſome 
oil of turpentine, that ſo. the water might both above and beneath be touched by he- 
terogeneous liquors, I obſerved not the oil of cloves to be very manifeſtly tumid at the 
top, nor the lower ſurface of the oil of turpentine (for the upper was concave) to be 
very convex; for ſomewhat convex it was, downwards. And from this it will be caly 
to er A the figure of the cylindrical portion of water intercepted between theſe 
two oils. | 
Tnar agent or force, whatever it be, that keeps liquors fluid, does likewiſe, whilſt 
they are ſo, keep their ſurfaces exceeding ſmooth, when they are contiguous to the all 


and other fluids, But becauſe I thought it doubtful, whether even thoſe liquors, * 


* 
* 


about FLlulps contiguous to other FLUIDS. | 365 
are (as men uſua!ly ſpeak) naturally fluid, I mean, ſuch as are not made ſo by fuſion, 
produced in them by the action of the fire, would retain ſmooth ſurfaces, when the 
have loſt their fluidity, and have their parts no longer inflected and agitated, ſo as to 
enable them, by the help of gravity, viſcoſity, or both, to levigate (if I may ſo ſpeak) 
or poliſh each others ſurfaces, as it may be gueſſed in their fluid ſtate they did; I 
thought it not amils, in order to the clearing of the doubt, to make ſome trials with 
contiguous liquors, whereof one would continue fluid when the other had loſt its 
nag” : 
I 1000 then oil of anniſeeds, thawed by a gentle warmth, and common water, and 
having put them together in a conveniently ſhaped glaſs; they were ſuffered to ſtand in a E. *. 
cold place till the oil was coagulated; which done, it was parted from the water, and 
by the roughnels of its ſuperficies manifeſted, as I expected, that, when its parts were 
no longer agitated and kept eaſily diſplaceable by the ſubtile permeating matter, or 
whatever other agent or cauie it were, to which it owed its fluidity, then the contiguous 
water grew unable to inflect, or otherwiſe place them after the manner requiſite to con- 
ſtitute a ſmooth ſurface. And what happened to that part of the oils ſurface, that was 
touched by the water, happened alſo to that, which was contiguous to the air; ſave that 
the aſperity of the laſt named ſurface was differing from the other, which, whether 
it were an accidental to conſtant phenomenon, further trial muſt determine. But I 
have often obſerved, that the upper ſurface of oil of anniſeeds, when this liquor comes 
to be coagulated by the cold air, was far enough from being ſmooth, being variouſly | 
aſperated by many flaky particles, ſome of which lay with their broad, and others 
with their edged parts upwards. _ . 3 5 
Ax inequality and ruggedneſs of ſuperficies J have alſo obſerved in water, when, ; 
having covered it with chymical oil of Juniper, and expoſed it in very cold weather, ©: ** 
though the oil continued fluid, yet the water, being frozen, had no longer a ſmooth 
ſuperficies, as whilſt in its liquid ſtate it was contiguous to the oil. And the like ine- 
quality, or rather a greater, we obſerved in the ſurface of water frozen, which had 
chymical oil of turpentine ſwimming over it; yet a no leſs, if not a much greater, 
roughneſs. may be oftentimes obſerved in the ſurfaces of divers liquors that abound 
with water, when thoſe liquors being frozen, their ſurfaces have an immediate con- 
t:& with the air. This I, among others, (elſewhere) obſerved; and I ſhall here add, 
that having purpoſely cauſ.d a ſtrong and blood-red decoction of the ſoot of wood to 
| be expoſed in a large glaſs in a very cold night, I was more pleaſed than ſurprized, to 
find in the morning a Cake of ice, that was curiouſly figured, being full of large flakes 
ſhaped almoſt like the broad blades of daggers, bur neatly fringed at the edges. But 
that which I chiefly mention theſe figures for, is, that they ſeem to be as it were imboſt, 
being both to the eye and the touch. raiſed above the horizontal plain or level of the 
Other ice, 15 Mn 
Axp here I muſt not omit to take notice, that whereas in the recited experiments 
the rugged ſurface was produced at the confines of two heterogeneous and unſociable Exp. a1. 
liquors, I have ſometimes obſerved the like phænomenon in one and the ſame liquor; 
and particularly, not long ſince looking in froſty weather on a vial, where I had lon 
ept oil of vitriol, I perceived, that the cold had reduced far the greateſt part of the 
_ Menfiruum into a conſiſtent maſs, whoſe upper. ſurface was very rugged and oddly 
figured, though it lay covered all over with a pretty deal of high coloured liquor, that 
_ not frozen or coagulated, nor ſeemed diſpoſed to be ſo, at leaſt in that degree of 
Tais brings into my mind, that not only bodies, which in their natural ſtate (as it 5 
is wont to be called) are fluid; but alſo ſuch, as, by the violence of the fire, are made *. *. 
| | tO. 
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366 A foort Memorial of ſome Ons nnavari .s 
to flow, may be conformable to ſome naturally fluid bodies in their ſuperficial figures, 
This may be obſerved in the beſt ſort of what the chemiſts call Regulus Martis ſte latus, 
where the figure of a ſtar, or a figure ſomewhat like that of the decoction of ſoot lately 
mentioned, will frequently appear imboſt upon the upper ſuperficies of the Regulus; 
and ſuch a raiſed figure I think I can yet ſhew you, on a maſs of Regulus made of 
Antimony without Mars. But if, to thoſe two bodies, copper be alſo ſkilfully added, 
the ſuperficies will be oftentimes adorned with new figures according to circumſtances, | 
though the molt uſual l took notice of was that of a net, that ſeemed to cover the ſur- 
face of the compounded Regulus. But this is not ſo conſtant, but that J have by me 
a maſs of a conical figure, conſiſting of two very contiguous, but eaſily ſeparable, 
parts, whereof the lowermoſt, which abounds more in metal, hath its upper ſurface 
= covered with round protuberances, in ſhape and bigneſs not unlike to ſmall peaſe cut 
11 in two; and theſe are fo really imboſt and elevated above the reſt, of the ſuperficies, that 
the other part of the cone, which is of a more ſcorious nature, has, in its lower ſur- 
face, which exactly fits the upper of the Regulus, cavities, for number, ſhape, and 
=: bigneſs, anſwering to the protuberances lately mentioned; which argues, that the Re- 
2% gulus cooled firſt with that inequality of ſurface we have deſcribed, and that the lighter 
} and more recrementitious ſubſtance, continuing longer fluid, had thereby opportunity 
i! to accommodate itſelf to the ſuperficial figure of the Regulus, on which it firſt leaned, 
1 and was afterwards coagulated. 1 ; | 
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A ſhort Memorial of ſome OBSERVATIONS made upon 
an ARTIFICIAL SUBSTANCE, that ſhines without any pre- 
cedent Illuſtration. e 


1 — 


Firſt printed in Hook's Lect. Cutler. N. xi. p. 57, Septemb. 1677. 


Tl N Saturday the fifteenth of this month I was after ſupper viſited by Mr. Kraft, 
| () a famous German chymiſt, who was pleaſed to come and ſhew me a ſtrange 
_ rarity he hath newly brought into England, to the ſight whereof he allowed me 
Fi e to invite ſeveral members of the Royal Society, he being deſirous, becauſe the matter 
£2 he employs is very coſtly and of difficult preparation, to be a good huſband of it, and 
| by ſhewing it to ſeveral curious perſons at once, to exempt himſelf from the need of 
ſhewing it often. The company being met, the artiſt rook out of a pretty large box 
he had brought with him divers glaſs veſſels, and laid them in order on the table. The 
largeſt of them was a ſphere of glaſs, which J gueſſed to be four or five inches in dia- 
meter, being hollow and intire, fave that in one place there was a little hole, at that 
time ſtopt with ſealing wax, whereat to pour in the liquor, which ſeemed to me to be 
: about two ſpoonfuls or ſomewhat more, and to look like muddy water made a little 
14 reddiſh with brick-duſt or ſome other powder of that colour: he alſo took out of his 
tJ | box three or four little pipes of glaſs ſealed, or otherwiſe ſtopt at both ends, being each 
1 of them ſome what bigger than a ſwan's quill, and about five or ſix inches long, and 
e at one end a ſmall fragment or two of that matter, that was to ſhine in the 
ark. | 
Hs likewiſe laid upon the table three or four vials of ſeveral ſizes, but nore of them 
zudged capable to hold above very few ounces of water: in each of which vials there 
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made upon an ARTIFICIAL SUBSTANCE. | 
was ſome liquor or other, that was neither tranſparent nor well coloured, which li- 
quors I contels upon his making no particular mention of what they were td do, | was 
not curious to compare together, either as to quantity or as to colour. Beſides all theſe 
ſubſtances, which were fluid, he had in a ſmall cryſtalline button bottle a little lump of 
matter, of which he ſeemed to make much more account than of all the liquors, and 
which he took out for a few moments to let us look upon it; whereby | ſaw, that it 
was a conſiſtent body, that appeared of a whitiſh colour, and ſeemed not to exceed a 
couple of ordinary peaſe, or the kernel of a hazel nut in bigneſs. Some other things 
it is poſſible Mr. Kraft took out of his box, but neither J or (for ought | know) others 
of the company took notice of them, partly becauſe of his haſte, and partly becauſe 
the confuſed curioſity of many ſpectators in a narrow compals kept me from being able 
to obſerve things as particularly and deliberately as 1 would gladly have done, and as 
the occaſion deſerved. Which advertiſement may, I fear, be but too applicable io a 
great. part of the following narrative. 
Tre fore- mentioned glaſſes being laid in order upon the table, the windows were 

cloſed with wooden-ſhuts, and the candles were removed into another room by that 

we were in: being left in the dark we were entertained with the enſuing phenomena. 

I. Thou I noted above, that the hollow ſphere of glaſs had in it but about two 
ſpoonfuls (or three at moſi) of matter, yet the whole ſphere was illuminated by it, fo 
that it ſeemed to be not unlike a cannon bullet taken red hot out of the fi e, except 
that the light of our ſphere looked ſomewhat more pale and faint. But when I took 
the liberty to hold this glaſs in my hand, and ſhake it a little, the contained liquor 
appeared to ſhine more vividly, and ſometimes as it were td flaſh. | 
II. I Took one of the little pipes of glaſs formerly mentioned into my hand, and 
obſerved, that though the ſhining matter had been lodged bur at one end, yet the whole 
glaſs was enlightened, ſo that it appeared a luminous cylinder, whole light yet I did 
not judge to be always uniform, nor did it laſt like that, which was included in the 
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vials. 


III. Is the largeſt of the vials next the ſpherical already mentioned, the liquor that 
lay in the bottom being ſhaken, I obſerved a kind of ſmoke to aſcend, and almoſt to 
fill the cavity of the vial; and near the ſame time there manifeſtly appeared as it were 
a flaſh of lightning, that was conſiderably diffuſed, and pleaſingly ſurprized me. 
IV. ArrER this I took up that ſmall cryſtaline vial, that I lately called (by a name 
familiar in our glaſs-ſhops) a button bottle, wherein was contained the dry ſubſtance, 
which the artiſt chiefly valued, as that, which had continued luminous about theſe two 
years; and having held that vial long in my hand, in the ſame poſition in reference to 
my eye, and looked attentively at it, I had che opportunity to oblerve (what I think. 
none or the company did) that not only this ſtuff did, in proportion to its bulk, ſhine 
more vividly than the fluid ſubſtances, but that (which was the phænomen I chiefly at- 
t-nded) though I could perceive no ſmoke or fumes aſcend from the luminous matter, 
yet I could plainly perceive by a new and briſker light, that appeared from time to 
ume in a certain place near the top of the glaſs, that there muſt be ſome Kind of flaſhy. 
motion in the matter that lay at the bottom, which was the cauſe of theſe little coruſ- 
cations, if I may ſo call them. 7 | 
- The artiſt having taken a very little of his conſiſtent matter, and broken it into 
parts fo minute, that F judged the fragments to be between twenty and thury, he icatter- 
ed them without any order about the carpet, where it was very delightful to ſee how 
vividly they ſhined ; and that which made the fpectacle more taking, eſpecially to me, 
Was this, that not only in the darkneſs, that invironed them, they ſeemed like fixt 
lars of the fixth or leaſt magnitude, but twinkled allo like chem, ditcovering ſoch a. 
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of the conſpicuouſeſt parts, eſpecially the noſe, were diſcoverable..” _ 


A ſhort Memorial of ſome OBSERVATIONSs 
ſcintillation as that whereby we diſtinguiſh the fixt ſtars from moſt of the planets. And 
theſe twinkling ſparks without doing any harm (that we took notice of) to the Turky 
carpet they,lay on, continued to ſhine for a while, ſome of them remaining yet 
vivid enough, till the candles being brought in again made them diſappear. | 

VI. Mr. Kraft alſo calling for a ſheet of paper, and taking ſome of his ſtuff upon 
the tip of his finger, writ in large characters two or three words, whereof one being 
DOMINI, was made up of capital letters, which being large enough to react from 
one ſide of the page to the other, and being (at leaſt as I gueſſed) invigorated by the 


free contact of the external air, ſhone ſo briſkly, and looked ſo oddly, that the ſight 


was extreamly pleaſing, having in it a mixture of ſtrangeneſs, beauty, and frightful- 
neſs, wherein yet the laſt of thoſe qualities was far from being predominant. And this 
phenomenon did in more ſenſes than one afford us the moſt of light, ſince not only the 
characters ſhone very vividly upon the white paper, but approaching it to my eyes and 


| noſtrils, I could diſcern, that there aſcended from them a fume, and could ſmell that 


fume to be ſtrong enough, and (as it ſeemed to me) to participate of the odour of ſul- 


; phur and of that of onions. And before I paſt from the mention of theſe reſplendent 
characters, I muſt not forget, that either by their light, or that of the globe, or both 
by the one and the other a man might diſcern thoſe of his fingers, that were neareſt 


the ſhining ſtuff, and that this being held to the face though without touching it, ſome 

VII. ArrER we had ſeen with pleaſure, and not without ſome wonder, the fore- 
going particulars, the artiſt deſired me to give him my hand, which when I had done, 
he rubbed partly upon the back of it, and partly on my cuff, ſome of his luminous 


matter, which as if it had been aſſiſted by the warmth of my hand ſhone very vividly, 


and though I took not notice of any thing upon my ſkin, that was either unctuous or 
rough, yet I oftentimes tried in vain by rubbing it with my other hand to take it off, 
or manizeſtly diminiſh its ſplendor, and when 1 divers times blowed upon ſome of the 


ſmaller parts of it, though they ſeemed at the inſtant that my breath beat upon it, to 
be blown out, yet the tenacious parts were not really extinguiſhed, but preſently after 
_ recovered their former ſplendor. And all this while this light, that was ſo permanent, 


was yet ſo mild and innocent, that in that part of my hand, where it was largely 
enough ſpread, I felt no ſenſible heat produced by it. . 
By that time theſe things were done it was grown late, which made Mr. Kraft, who 
had a great way to go home, take leave of the company, after he had received our de- 


| ſerved thanks for the new and inſtructive phænomena, wherewith he had fo delight- 


fully entertained us. „ 5 | 
Becavse Mr. Kraft had twice attempted to fire heated gun powder with his phoſ- 
phorus, but without ſucceſs; probably becauſe the powder was not very good (as by 
ſome circumſtances I conjectured) and becauſe it was not ſufficiently heated, before the 
matter that ſhould ſet it on fire was put upon it he promiſed me he would come ano- 
ther time to repair that unſucceſsfulneſs: and accordingly, on the two and twentieth of 
September in the afternoon I received a viſit from Mr. Kraft, who told me, he came 


to make good his promiſe of letting me ſee, that his ſhining matter was able to kindle 


heated gunpowder; and becauſe no ſtrangers were preſent, I had the fairer opportunity 
to view it, which I was able to do better by day-light, than I had done by its own light; 
for when he had taken it with a new pen out of the liquor, with which he kept it co- 
vered to preſerve it, I perceived it to be ſomewhat leſs than the nail of one of my fin- 


gers, and not much thicker than a ſhilling; and I obſerved, that when it had lain a 


little while upon a piece of clean paper, and diſcharged itſelf from its ſuperfluous moil- 


ture, it began to emit whitiſh fumes, which ſeemed to be very ponderous, ſince for er 
5 Te m 
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made upon an ARTIFICIAL SUBSTANCE. CE 
moſt part they did not aſcend but ſurrounding the matter, whence they iſſued, by their 


ſhould waſte too faſt, he was obliged, as ſoon as he had cut off a little corner leſs than 
half a pin's head, to put the ſtuff nimbly back into the vial, out of which he had taken 
itz where I obſerved it for a very ſhort time to ſend up exhalations into the liquor that 
covered it, and quickly after, as it were, quenched it. This done the artiſt divided 
the little corner he had cut off into two parts, one of which he ſpread as far as it would 
reach upon a piece of white paper, which he preſently after held at a diſtance over a 


chafing-diſh of burning coals, by whoſe heat being excited, it preſently flaſhed and 


burnt away; and I having perceived, that there was another part of the paper, which 

though not heeded by him, had been lightly beſmeared by the ſame matter, I held it 

over the coals, but at a conſiderable diſtance from them, and yet this little matter 

nimbly took fire and burnt a hole in the paper. And to ſatisfy myſelf, that the heat 

did but excite the luminous matter, and that it was this itſelf that lighted the paper, I 

held the reſt of the ſame piece of paper far nearer the fire, and kept it there a pretty 

while without finding it at all ſcorched or diſcoloured. Laſtly, the other part of the 

divided fragment of the - hitherto mentioned matter, Mr. Kraft put upon the tip of a 

quill, and having at a diſtance from the fire, very well dried and warmed ſome gun- 
powder upon another piece of paper, he laid that paper upon the ground, and then 
holding his quill upon it, as if it had been a match, within half a minute (by my gueſs) 
that powder took fire and blew up. 5 | 

IT will not perhaps be impertinent to add, that on occaſion of the operation I ob- 

ſerved the air to have on the ſhining ſubſtance when freely expoſed to it, I took a riſe 
to tell Mr. Kraft, that I preſumed it might be worth while to try, whether his phoſ- 
phorus did ſhine by virtue of a kind of real or (if I may fo call it) living flame, which 
like almoſt all other flames required the preſence and concourſe of the air to maintain 
it; or whether it were of ſuch a kind of nature, as the phoſphorus of the learned 
Baldwinus, which I ſuſpected to ſhine not like a flame or a truly Fcindled ſubſtance; but 
like a red hot iron, or an ignited piece of glaſs, wherein the ſhining parts are not re- 
paired by fuel, as in other burning bodies, but are put by the action of the fire into fo 
vehement an agitation, as whilſt it laſts ſuffices to make the body appear luminous. 
This conjecture Mr. Kraft ſeemed much to approve of, when I told him, that the way 
| propoſed to examine his ne&#iluca by, was to put a little of it into our pneumatic en- 
gine, and pump out the air, whoſe abſence, if it were of the nature of other flames, 
would probably extinguilh, or very much impair its light; but yet ſince he offered not 
to have the trial made, probably becauſe he had but very little of his ſhining ſubſtance 
left, I thought it not civil to preſs him. But to countenance what I ſaid of the nature 
of Baldwinus's Phoſphorus, I ſhall recite an experiment, that I purpoſely made, to 
examine whether the preſence of the air were neceſſary to the ſhining of this phoſphorus, 
as I had long ſince found it to that of ſome pieces of ſhining wood. 

We expoſed for a competent time to the beams of a vigorous light a portion of mat- 
ter of about the breadth of the palm of ones hand, which we had prepared to be made 
luminous by them. And then cauſing the candles to be removed (for we choſe to make 
trial by night) we nimbly conveyed the matter into a receiver, that wa; kept in readi- 

on it, preſuming (as the event ſhewed we might) that by uſing diligence the light would 
la as long as the experiment would need to do: making haſte therefore to pump out the 
ar, we heedfully watched, whether the withdrawing of it would, contra:ty to my con- 
jeckure, notably diminiſh the light of the ſhining matter. And after we had thus with- 
drawn the air radually, we tried, whether by letting it return haſtily it would produce 
more ſenſible change in the matter (which had been purpoſely put in without any 
Vor. IV. B bb thing 
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ſtagnatiqn made as it were a little pond or ſmall atmoſphere about it; ſo that leſt it 
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os thihg to cover it, that it might he the more expoſed to the air's action.) But neither 


upon the gradual receſs of the air, nor yet upon its ruſting in, when it was permitted 
to rrturn, could we certainly obſerve any manifeſt alteration im the luminouſtiefs of the 
phoſphorus,. other than that low decrement, that might well be ĩmputed to the time, 
during which the experiment was maleing. It being well known, tflat this luminous 
ſubſtance requires no long time to make it decay, and by degrees to loſe all its light; 
ſo that though once there ſeemed to one o twa of the byſtanders, upon the return of 
the air, to be ſame recovery of part of the loſt ſplendor, yet after repeated experi- 
ments it was concluded, that the preſence of the air was not at all neceſſary to the ſhin- 


ing of our matter; and it was judged moſt probable, that the abfence or preſence of 
the air, had no manifeſt operation on it. I might add to this, that perhaps the pre- 


ſence of the air is rather hurtful than advantageous to this ſort of lights, for ſince 
having had a large phoſphorus, that was much efteemed, and, whilſt I kept it, exactly 
protected from the air did very well; a part of the glaſs that covered it, having b 

miſchance been ſomewhat cracked, though none of the ſplinters appeared diſplaced, 
yet it ſeems ſome of the corpuſcles of the air made a ſhift to inſinuate themſelves at 
theſe chinks (as narrow as they were) and in not many days made the matter ceaſe to 
be capable of being made luminous as before, I cannot ſtay to enquire, whether this 
unfitneſs or indiſpoſition may be imputed to the bare moiſtore of the air, or to ſome other 
ſabſtance or quality, that alone, or in conjunction with the moiſture, may ſpoil that 
peculiar texture, or conſtitution, that fits the matter of the phoſphorus, aſſiſted by the 
impreſſions of external light to become luminous. This, I ſay, I cannot ſtay to exa- 
mine, though, that this phoſphorus is of a nice and tender conſtitution, and eaſily 
alterable, I was induced to think, by finding, that the want of circumſtances, ſeem- 
ingly ſlight enough, would keep it from being made; and I gueſs, that a convention of 


_ circumſtances did more contribute to the production, than any peculiar and incommu- 


nicable nature of the matter: becauſe having had the curioſity to make ſome trial upon 
ſo obvious a material as quicklime, though the ſucceſs did not anfwer my deſigns, yet, 
neither was it ſo bad, but that ſome luminous quality was produced in the lime by the 


action of the fire, and a ſaline liquor; and I ſcarce queſtion, but other materials will 
be found capable of being made luminous by the ſame or the like operation, that is 


employed by Baldwinus, when that learned man ſhall think fit to communicate his way 
to the public. But to return to what I was ſaying, that the contact of the air might 
be rather hurtful than advantageous to the phoſphorus, I ſhall only add here, as matter 
of fact (for my conjectures about light belong to my yet unpoliſhed notes, of the ori- 
gin of qualities) that whereas the contact of the air, though it were not free, did in à 
few days deſtroy the luminouſneſs of a good phoſphorus, yet having included another 
in a receiver, whence we afterwards pumpt out the air, this matter, though inferior 
to the other in vividneſs, was ſo little ſpoiled by lying open in our vacuum, that at the 
end of not only ſome weeks, but ſome months, I found, that the beams of a candle 
paſſing to it through the receiver, would notwithſtanding the vacuum it yet continues 


id, ſuffice to re · excite in it a manifeſt light. 
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An Hiſtorical Account of a Dzcrapation of GOLD, made 
by an AnTi-ErLixir: A ſtrange Chemical Narrative. 


The PUBLISHER to the READER. 


H AVING been allowed the liberty of peruſing the following paper at my own i 


lodging, I found myſelf ſtrongly tempted, by the ſtrangeneſs of the things 

mentioned in it, to venture to releaſe it: the knowledge I had of the author's 
inclination to gratify the virtuoſi, forbidding: me to deſpair of his pardon, if the ſame 
diſpoſition prevailed with me, to make the curious partakers with me of fo ſurpriſing a 
piece of philoſophical news. And, though it ſufficiently appeared, that the inſuing 


conference was but a continuation of a larger diſcourſe; yet conſidering, that this part 
conſiſts chiefly, not to ſay only, of a narrative, which (if I may ſo ſpeak) ſtands upon 


its own legs, without any need of depending upon any thing that was delivered before, 
thought it was no great venture, nor incongruity, to let it come abroad by itſelf. 
And, I the leis ſcrupled to make this publication, becauſe I found, that the honourable 
Mr. Boyle confeſſes himſ-lf to be fully ſatisfied of the truth of ſo much of the matter 
of fact, as delivers the phenomena of the trial: the truth whereof was further con- 
firmed to me, by the teſtimony, and particular account, which that moſt learned and 
experienced phyſician, who was afliſtant to Pyrophilas in making the experiment, and 


with whom J have the honour to be acquainted (being now in London) gave me with his 
own mouth, of all the circumſtances of the trial. And, where the truth of this ſhall 
be once granted, there is little cauſe to doubt, that the novelty of the thing will ſuffi- 


ciently indear the relation; eſpecially to thoſe, who are ſtudious of the higher arcana in 
the Hermetic philoſophy. For moſt of the phenomena here mentioned will probably 
ſeem wholly new, not only to vulgar chemiſts, but alſo to the greater part of the more 


knowing ſpagyriſts, and natural philoſophers themſelves; none of the orthodox authors, 
And, though 


as far as | can remember, having taken notice of ſuch an anti-elixir. 
Pyrophilus's ſcrupuloſity (which makes him very unwilling to ſpeak the utmoſt of a 
thing) allows it to be a deterioration into an imperfe& metal only; yet, to tel] the truth, 
I think it was more imbaſed than ſo ; for the part left of it, (and kept for ſome farther 


diſcoveries) which I once got a ſight of, looked more like a mineral or marchaſite, than 


like any imperfe& metal: and therefore this degradation is not the ſame, but much 


greater than that, which Lullius doth intimate in ſome places. Thele conſiderations 


make me preſume it will eaſily be granted, that the effects of his anti-philoſopher's 
ſtone, as I think it may not unfitly be called, will not only ſeem very ſtrange to Her- 
meric, as well as other philoſophers, but may prove very inſtructive to ſpeculative wits; 
eſpecially if Pyrophilus ſhall pleaſe to acquaint them with that more odd phænomenon, 
which he mentions darkly in the cloſe of his diſcourſe. To 


165 
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mw An Hiſtorical Account of the Dzcrapation of GOLD. 
A* TER the whole com 


pany had, as it were by common conſent, continued filent 
for ſome time, which others ſpent in reflections upon the preceding conference, 
ws Pyrophilus in conſideration of what he was about to deliver; this virtuolo at length 
00d up, and addreſſing himſelf to the reſt: © 1 hope, gentlemen, ſays he, that what 
has been already diſcourſed, has inclined, if not perſuaded you to think, that the ex- 

altation, or change of other metals into gold, is not a thing abſolutely impoſũble; 


B b b 2 e and, 


37t 


5 
, NS cr — — 
—— ———— TT a . 
s | 
— - * 
— * * 
— K 4 
Cm. Aw 
1 — 
I Hal lh > ER . - 


— 


1 — 3 — 
_ —— — - — * 85 
5 3 

2 — 8 —— — 

ny - L _ — — - 4 — 


— ‚— Ye. 
7 1 — a 
1 x SBC SA ns = " * 


"LY a 1 
- e ear gage, ary ogra — 
3 > — — <q Sr — X — 4 
* 1 n 
* Ts * 4 8 DOG 0 


7 

L 

FE. 
A 
n 
* 
4 
4 
8 
* 
. = 
F 4 
FF" 
3 
== . 
- 
. 
. 
— WV 
* 
1 
0 £ 
3 
25 
F * 
+ 
FF BB 
'Y 
ip 
Ty 4 
? 
5 
Y 2 
+. 
» 

* 
* 
. 
= 
4 
- 4 

5 
i : 
* 
"DJ 
bo 4 
J 
Y 
3 
. 
'% 
= 2 
I 
5 9 
8 
9 
1 
2 
* 2 
Ls 
* 
+ 
8 
p 
9 
** 
6: 
: 4 
* 
. - 
: 
4 
1 o 
S. 
= 
y 


A 
* o e 


*** 
* » ;$ 
: 
N << 


— 


1 K EP 
e WRAY eee 


3 ˖ͤ ͤ * 
: 4 W ap A 
Pe i OO 2”. "on 5c 4 OBE c * 


& „ eee 


An HIS TORICAL AccounTt of 
«. and, though I confeſs, I cannot remove all your doubts and objections, or my own; 
<« by being able to affirm to you, that I have with my own hands made a projection, 
„ (as chymiſts are wont to call the ſudden tranſmutation made by a ſmall quantity of 
« their admirable elixir) yet I can confirm much of what hath been argued for the poſſi- 
«. bility of ſuch a ſudden change of a metalline body, by a way, which, I preſume, 
« will ſurprize you: for, to make it more credible, that other metals are capable of 
&« being graduated, or exalted into gold, by way of projection, I will relate to you, 
ei that by the like way gold has been degraded, or imbaſed.“ | 
Tur novelty of this preamble having much ſurpriſed the auditory, at length Simpli- 
cius, with a diſdainful ſmile, told Pyrophilus : That the company would have much 
&« thanked him, if he could have aſſured them, that he had ſeen another metal exalted 
« into gold; but that to find a way of ſpoiling gold, was not only an uſcleſs diſcovery, 
4 but a prejudicial practice. SL 3 2s pig 
Pyrophilus was going to make ſome return to this animadverſion, when he was prevent- 
ed by Ariſtander; who, turning himſelf to Simplicius, told him, with a countenance 
and tone, that argued ſome diſpleaſure: If Pyrophilus had been diſcourſing to a com- 
«© pany of goldſmichs, or merchants, your ſevere reflection, upon what he Bid, would 
<« have been proper: but, you might well have forborn it, if you had conſidered, as I 
«© ſuppoſe he did, that he was ſpeaking to an aſſembly of philofophers and virtuoſi, who 
« are wont to eſtimate experiments, not as they enrich mens purſes, but their brains; 
“ and think knowledge, eſpecially of uncommon things, very deſirable, even when it 
<« is not accompanied with any other thing than the light that ſtill attends it, and indears 
it. It hath been thought an uſeful ſecret, by a kind of retrogradation to turn tin 
and lead into brittle bodies, like the ores of thoſe metals. And if I thought it pro- 
& per, I could ſhew, that ſuch a change might be of uſe in the inveſtigation of the 
nature of thoſe metals, beſides the practical uſe, that I know may be made of it. 
« To find the nature of wine, we are aſfiſted, not only by the methods of obtaining 
from it a ſpirit, but by the ways of readily turning it into vinegar; the knowledge 
< of which ways hath not been deſpiſed by chemifts or phyſicians, and hath at Paris, 
and divers other places, ſet up a profitable trade. It is well known, that divers 
© eminent ſpagyriſts have reckoned, amongſt their higheſt arcana, the ways, by which 
<< they pretended, (and I fear did but pretend) to extract the mercury of gold, and 
& conſequently deftroy that metal; and it were not hard to ſhew, by particular in- 
& ſtances, that all the experiments, wherein bodies are in ſome reſpects deteriorated, 
e are not without diſtinction to be rejected or deſpifed ; fince in ſome of them, the light 
* they may afford may more than countervail the degradation of a ſmall quantity of 
t matter, though it be gold itſelf. And indeed, (continues he) if we will conſider 
e things as philoſophers, and look upon them as nature hath made them, not as opinion 
e hath diſguiſed them; the prerogatives and uſefulneſs of gold, in compariſon of other 
« metals, is nothing near ſo great as alchymiſts and uſurers imagine. For, as it is 
e true, that gold is more ponderous, and more fixed, and perhaps more difficult to be 
ſpoiled, than iron; yet the qualities (whereof the firſt makes it burthenſome, and 
the two others ſerve chiefly but to diſtinguiſh the true from counterfeit) are ſo balanced 
« by the hardneſs, ſtiffneſs, ſpringineſs, and other uſeful qualities of iron; that if thoſe 
two metals I ſpeak of (gold and iron) were equally plentiful in the world, it is ſcarce 
to be doubted, but that men would prefer the more uſeful before the more ſplendid, 
conſidering how much worſe it were for mankind. to want hatchets, and knives and 
* ſwords, than coin and plate. Wherefore, (concludes he) I think Pyrophilus ought 
eto be both deſired and incouraged to go on with his intended diſcourſe, ſince whether 


gold be or be not the beſt of metals; an aſſurance, that it may be degraded, = 
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a Degradation of GOLD. | 
«« prove a novelty very inſtructive, and perhaps more ſo than the tranſmutation of a 
« baſer metal into a nobler. For I remember it hath long paſſed for a maxim among 
« chemical philoſophers, that facilius eft aurum conſtruere quam deſtruere: And whatever 
« becomes of that, it is certain, that gold being the cloſeſt, the conſtanteſt, and the 
« leaſt deſtructible of metals, to be able to work a notable and almoſt eſſential change . 
« in ſuch a body, (though, by deteriorating it) is more than to work a like change, 


cc 
cc 
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(though in popular eſtimation for the better) in any metal leſs indiſpoſed to admit 
alterations, eſpecially in ſuch an one as Pyrophilus intimates, by telling us, that it 
was made by way of projection, and conſequently by a very ſmall proportion of 
active matter; whereas the deſtructions, that vulgar chemiſts. pretend to make of 
gold, are wont to be attempted to be made by conſiderable proportions of corroſive 
menſtruums, or other fretting bodies; and even theſe experience ſhews to be uſually 
< too weak to ruin, though ſometimes they may much diſguiſe the moſt ſtable texture 
of gold. Cundta adeo miris illic complexibus bærent. oo 

Pyrophilus perceiving by ſeveral ſigns, that he needed not add any thing of apolo- 
getical to what Ariſtander had already ſaid for him, reſumed his diſcourſe, by ſaying, 
I was going, gentlemen, when Simplicius diverted me, to tell you, that looking up- 
* on the vulgar objections, that have been wont to be framed againſt the poſſihility of 

ce metalline tranſmutations, from the authority and prejudices of Ariftotle, and the 
&« ſchool-philoſophers, as arguments, that in ſuch an aſſembly as this need not now be 
&« ſolemnly diſcuſſed ; 1 conſider, that the difficulties, that really deſerve to be called 
« ſo, and are of weight even with mechanical philoſophers, and judicious naturaliſts, 


cc 


brought to paſs in a very ſhort time. And thirdly, (which is yet more ſtrange) 
that this great and ſudden alteration is ſaid to be effected by a very ſmall, and per- 
* haps inconſiderable, proportion of the tranſmuting powder. To which three grand 
« difficulties, I ſhall add another, that to me appears, and perhaps will ſeem to di- 
vers of the new philoſophers, worthy to be looked upon as a fourth; namely, the 
* notable change, that muſt by a real tranſmutation be made in the ſpecifick gravity 
*« of the matter wrought upon: which difficulty I therefore think not unworthy to 
be added to the reſt, becauſe upon ſeveral trials of my own and other men, I have 


found no known quality of gold, (as its colour, malleableneſs, fixity, or the Ike). 


ſo difficult, if nor ſo impoſſible, to be introduced into any other metalline matter, 
* as the great ſpecifick gravity, that is peculiar to gold. So that, gentlemen, (con- 
* cludes Pyropbilus if it can be made appear, that art has produced an anti-elixir, 
* (if I may fo call it) or agent, that is able in a very ſhort time, to work a very not- 
able, though deteriorating, change upon a metal; in proportion to which its quan- 
* tity is very inconſiderable; I ſee not why it ſhould be thought impoſſible, that arr 
may alfo make a true elixir, or powder capable of ſpeedily tranſmuting a great pro- 

portion of a baſer metal into ſilver or gold: eſpecially if it be conſidered, that thoſe, 


that treat of theſe arcana, confeſs, that it is not every matter, which may be juſtly. 


* called the philoſopher's ſtone, that is able to tranſmute other metals in vaſt quanti- 
„ties; ſince ſeverat of theſe writers, (and even Lully himſelf) make differing orders 
or degrees of the elixir, and acknowledge, that a medicine or tincture of the firſt or 
'* loweſt order will not tranſmute about ten times its weight of an inferior metal. 

0 Pyrophilus having at this part of his diſcourſe made a ſhort pauſe to take breath, 


ratippus took occaſion from his ſilence to ſay to him, « ] preſume, Pyropbilus, 1 


> ſhall be diſavowed by very few of theſe gentlemen, if I tell you, that the company 


58 i. 


are principally theſe. Firſt, That the great change, that muſt be wrought by 
the elixir, (if there be ſuch an agent) is effected upon bodies of ſo ſtable and al- 
moſt immutable a nature as metals. Next, That this great change is faid to be 
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An HISTORICAL Account of 


< is impatient to hear the narrative of your experiment; and that if it do ſo much 


«© as probably make out the particulars you have been mentioning, you will in like- 


ſihood perſuade moſt of them, and will certainly oblige them all. I ſhall there- 
* fore on their behalf, as well as my own, ſolicite you to haſten to the hiſtorical part 


% of .a diſcourſe, that is ſo like to gratify our curioſity 
Taz company having by their unanimous ſilence, teſtified their approbation of what 
Cratippus had faid ; and appearing more than ordinary attentive ; 
As I was one day abroad, faith Pyrophilus, to return viſits to my friends, I was by a 
happy providence (for it was befide my farft intention) direfted to make one 'to an in- 
genious foreigner, with whom a few, that I had received from him, had given me ſome 
little acquaintance. | | e 
Willst this gentleman and I were diſcourſing together of ſeveral matters, there 


came into viſit him a ſtranger, whom I had but once ſeen before; and though that 


were in a promiſcuous company. yet he addrefſed himſelf to me ina way, that quickly 


ſatisfied me of the greatneſs of his civility; which he ſoon after aiſo did of that of 
his curiofity. For the virtuoſo, in whole lodgings we met, having (to gratify me) 


put him upon the diſcourſe of his voyages; the curious ftranger entertained us an hour 


or two with pertinent and judicious antwcrs to the queſtions | aſked him about places 


fo remote, or ſo much within land, that 1 had not met with any of our Engliſh navi- 
gators or travellers, that had penctrated ſo far as to viſit them. nd becauſe I found 


by his diſcourſe, that J was like to enjoy ſuch good company but a very little while, 
(ſince he told me, that he came the other day into Exgland but to diſpatch a buſineſs, 


which he had already done as far as he could do it, after which he was with ſpeed to re- 
turn, as (to my trouble) he did to his patron that ſent him I made the more haſte to 


_ Propole ſuch queſtions to him, as I moſt deſired to be ſatisfied about; and among other 
things, enquiring whether in the eaſtern parts he had traverſed, he had met with any 
_ chemiſts ; he anſwered me, that he had; and that though they were fewer, and more re- 


ſerved than ours, yet he did not find them at all leſs ſkilful. And on this occaſion, 


before he left the town to go aboard the ſhip he was to overtake, he in a very obliging 


way put into my hands, at parting, a little piece of paper, folded up; which he ſaid 
contained all that he had left of a rarity he had received from an eaſtern virtuoſo, and 
which he intimated would give me occaſion both ro remember him, and to exerciſe my 
thoughts in uncommon ſpeculations, . . „% ũ ]ũ bel 
THe great delight I took in converſing with a perſon, that had travelled ſo far, and 
could give me ſo good an account of what he had ſeen, made me ſo much reſent the 
being ſo ſoon deprived of it, that though I judged ſuch a virtuoſo would not, as a 
great token of kindneſs, have preſented me a trifle, yet the preſent did but very 
imperfectly conſole me for the loſs of ſo pleaſing and inſtructive a converſation. 
NEveRTHELESS, that I might comply with the curioſity he himſelf had excited in 


me, and know how much | was his debtor, I reſolved to ſee what it was he had given 
me, and try whether I could make it do what I thought he intimated, by the help of 


thoſe few hints rather than directions how to uſe it, which the parting haſte he was in 
(or perhaps ſome other reaſon beſt known to himſelf) confined him to give me. But 
in regard that I could not but think the experiment would one way or other prove ex- 
traordinary, I thought fit to take a witneſs or two and an aſſiſtant in the trying of it; 
and for that purpoſe made choice of an experienced doctor of phyſick, very well ver- 
led in the ſeparating and copelling of metals. | | 

Tnovo the company, ſays Heliadorus, be ſo confident of your ſincerity and wall 
neſs, that they would give credit even to unlikely experiments, upon your ſingle teſti⸗ 


mony; yet we cannot but approve your diſcretion in taking an aſſiſtant and a _ 
| | | | ecauic 


a- Degradation of G OLD. 
pecauſe in nice and. uncommon experiments we carr ſcarce uſe too much circumſpection, 
eſpecially when we have not the means of reiterating' the trial: for in ſuch new, as well 


as difficult cxles, it is eaſy, even for a cltar-ſighted experimenter to over-lobk ſome 


important circumſtance, that a far Jeſs ſkilful by- ſtander may take notice of. 8 
As I have ever judged, faith Pyrophilus, that cautiouſneſs is a very requiſite quali- 
fication for him, that would ſatisfactorily make curious experiments; fo I thought fit to 
imploy a more than ordinary meaſure of it, in making a trial, whoſe event | imagined 
might prove odd enough. And therefore having ſeveral times obſerved, that ſome 
men are prepoſſeſſed, by having a particular expectation raiſed in them, and are in- 
clined to think, that they do ſee that happen, which they think they ſhould ſee hap- 
pen; I refolved to obviate this pr-judication as much as innocently I could, and (with- 
out telling him any thing but the truth, to which philoſophy, as well as religion, ob- 
liges us to be ſtrictly loyal) I told him but thus much of the truth, that I expected, 


that a ſmall proportion of a powder preſented me by a foreign virtuoſo would give a 


brittleneſs to the moſt flexible and malleable of metals, gold itſelf. Which chance I 
perceived he judged ſo conſiderable and unlikely to be affected, that he was greedy of 


ſeeing it ſeverely tried, 


Havine thus prepared him not to look for all that 1 myſe!f expected, I cautiouſly 


opened the paper I lately mentioned, but was both ſurprized and troubled: (as he allo 
was) to find in it fo very little powder, that inſtead of two differing trials, that I de- 
ſigned to make with it, there leemed very ſmall hope left, that it would ſerve for one 


(and that but an imperfect one neither). For there was fo very little powder, that we 
could ſcarce ſee the colour of it (ſave that, as far as I could judge, it was of a darkiſn 


red) and we thought it not only dangerous, but uſeleſs to attempt to weigh it, in re- 


gard we might eaſily loſe it by putting it into, and out of the balance; and the weights 
we had were not ſmall enough for ſo deſpicable a quantity of matter; which in words 
eſtimated at an eighth part of a grain; but my aſſiſtant (whoſe conjecture I confeſs 
my thoughts inclined to prefer) would allow it to be at the moſt but a tenth part of a 


grain. Wherefore ſeeing the utmoſt we could reaſonably hope to do with ſo very little 
powder, was to make one trial with it, we weighed out in differing balances two drams 


of gold, that had been formerly Engliſh coin, and that I cauſed by one, that I uſual'y: 
imploy, to be cupelled with a ſufficient quantity of lead, and quarted, as they ſpeak, 


with refined filver, and purged aqua-fortis, to be ſure of the goodneſs of the gold. 


Theſe two drams I put into a new crucible, firſt carefully nealed, and having brought 
them to fuſion by the mere action of the fire, without the help of borax, or any other 


additament (which courſe, though ſomewhat more laborious than the moſt uſual, we 
took to obviate ſcruples) I put into the well-melted metal with my own hand the little 
parcel of powder lately mentioned, and continuing the veſſel in the fire for about a 


quarter of an hour, that the powder might have time to difuſe itfelf every way into 
the metal, we poured out the well- melted gold into another crucible that J had brought 
with me, and that had been gradually heated before to prevent cracking. But though 


from the firſt fuſion of the metal to the pouring out, it had turned in the crucible like 
ordinary gold, fave that once my aſſiſtant told me, he ſaw that for two or three mo- 


ments it looked almoſt like an opale; yet I was ſomewhat ſurprized to find, when the 


| matter was grown cold, that though it appeared upon the balance, that we had not loſt 
any thing of the weight we put in, yet, inſtead of fine gold, we had a lump of metal of 
2 colour, as it were overcaſt with a thin coat, almoſt like half vitrified litharge; and 


ome what to increaſe the wonder, we perceived, that there ſtuck to one ſide of the 


crucible a little glohule of metal, that looked not at all yellowiſh, bur like coarſe ſilver, 


and the bottom of the crucible was overlaid. with a. vitrified ſubſtance, whereof one 
2. | 
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An HisTorIcal AccounT of 
part was of a tranſparent yellow, and the other of a deep brown, inclining to red; 
and in this vitrified ſubſtance I could plainly perceive ſticking at leaſt five or ſix little 
globules, that looked more like impure ſilver than pure gold. In ſhort, this ſtuff 
looked ſo little like refined, or ſo much as ordinary, gold, that though my friend did 
much more than I marvel at this change, yet I confeſs I was ſurprized at it myſelf, 
For though in ſome particulars it anſwered what I looked for, yet in others, it was 


very differing from that, which the donor of the powder had, as I thought, given 


me ground to expect. Whether the cauſe of my diſappointment were, that (as I for- 
merly intimated) this virtuoſo's haſte or deſign made him leave me in the dark; or 
whether it were, that finding myſelf in want of ſufficient directions, I happily pitched 
upon ſuch a proportion of materials and way of operating, as were proper to make a 
new diſcovery, which the excellent giver of the powder had not deſigned, or perhaps 
thought of. 5 „5 ah 

I . not at all wonder, ſaith Cratippus, either at your friend's amazement, or at 
your ſurprize, if your further trials did in any meaſure confirm what che ſuperficial 
change, that appeared in your metal, could not but incline you to conjecture. 

You will beſt judge of that (replies Fyrophiius) by the account | was going to give 
you of what we did with our odd metal. And firſt, having rubbed it upon a good 
rouchſtone, whereon we had likewiſe rubbed a piece of coined gold, we manifeſtly 
found, that the mark left upon the ſtone by our maſs, between the marks of the two 
other metals, was notoriouſly more like the touch of the ſilver than that of the gold. 
Next, having knocked our little lump with a hammer, it was (according to my pre- 


_ diction) found brittle, and flew into ſeveral pieces. Thirdly (which is more) even the 


inſides of thoſe pieces looked of a baſe dirty colour, like that of braſs or worſe, for the 
fragments had a far greater reſemblance to bell- metal, than either to gold or to ſilver. 
To which we added this fourth, and more conſiderable examen ; that having carefully 


- weighed out one dram of our ſtuff (reſerving the reſt for trials to be ſuggeſted by ſe- 


cond thought) and put it upon an excellent new and well-nealed coppel, with about 
half a dozen times its weight of lead, we found, ſomewhat to our wonder, that though 
it turned very well like good gold, yet it continued in the fire above an hour and an 
half (which was twice as long as we expected) and yet almoſt to the very laſt the fumes 
copiouſly aſcended, which ſufficiently argued the operation to have bern well carried 
on; and when art Jaſt it was quite ended, we found the coppel very ſmooth and intire, 


but tinged with a fine purpliſh red (which did ſomewhat ſurprize us;) and beſides, the 


refined gold, there lay upon the cavity of the coppel ſome dark-coloured recrements, 
which we concluded to have proceeded from the deteriorated metal, not from the lead. 
But when we came to put our gold again into the balance, we found it to weigh only 
about fifty three grains, and conſequently to have loſt ſeven; which yet we found to be 


fully made up by that little quantity of recrements, that I have lately mentioned, whoſe 


weight and fixity, compared with their unpromiling colour, did not a little puzzle us, 
eſpecially becauſe we had not enough either of them, or of leiſure, to examine their 
nature. To all which circumſtances I ſhall ſubjoin this, that to prevent any ſcruples, 
that might ariſe touching the gold we employed, I cauſed a dram and a half, that had 
been purpoſely reſerved out of the ſame portion with that, which had been debaſed; 1 
cauſed this (I ſay) to be in my aſliſtant's preſence melted by itſelf, and found it (as! 

doubted not but 1 ſhould do) fine and well coloured gold. 5 

I hope you will pardon my curioſity, ſaith Ariſtander to the gentleman that ſpoke 
laſt, if I aſk, why you take no notice of the effect of aqua - fortis upon your imbaſed 
metal? Your queſtion, replies Pyrophilus, I confeſs to be very reaſonable, and I am 


ſome what troubled, that I cannot anſwer it but by telling you, that we had not at hand 


any 


— 
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any aqua-fortis we durſt rely on ; which yet I was the leſs troubled at, becauſe hereto- 
fore ſome trials purpoſely made had informed me, that in ſome metalline mixtures the 
gold, if it were much predominant in quantity, may protect another metal, (for in- 
ſtance ſilver,) from being diſſolved by that menſtruum, though not from being at all 
invaded by it. Oe 

Turk yet remained, ſaith Heliodorus, one examen more of your odd metal, which 
would have ſatisfied me, at leaſt as much as any of the reſt, of its having been notabl 
imbaſed: for if it were altered in its ſpecific gravity, that quality I have always ob- 
ſerved (as I lately perceived you alſo have done) to ſtick ſo cloſe to gold, that it could 


not by an additament fo inconſiderable in point of bulk, be conſiderably altered without 


a notable and almoſt eſſential change in the texture of the metal. 


To this pertinent diſcourſe, Pyrophilus, with the reſpect due to a perſon, that ſo 
worthily ſuſtained the dignity he had of preſiding in that choice company, made this 
return: I owe you, fir, my humble thanks for calling upon me to give you an account 


I might have forgotten, and which is yet of ſo important a thing, that none of the other 
Wherefore I 


phenomena of our experiment ſeemed to me to deſerve ſo much notice. 
ſhall now inform you, that having provided myſelf of all the requiſites to make hydro- 
ſtatical trials (to which perhaps IJ am not altogether a ſtranger) I carefully weighed in 
water the ill-looked maſs (before it was divided for the coppelling of the above-men- 
tioned dram) and found, to the great confirmation of my former wonder and conjec- 
tures, that inſtead of weighing about nineteen times as much as a bulk of water equal 
to it, its proportion to that liquor was but that of fifteen and about two thirds to one: 


ſo that its ſpecific gravity was leſs by about one-third than it would if it had been pure 
- "og. 


Ar the recital of this notable circumſtance, ſuperadded to the reſt, the generality of 


the company, and the preſident too, by looking and ſmiling upon one another, ex- 
preſſed themſelves to be as well delighted as ſurprized ; and after the murmuring, oc- 
caſioned by the various whiſpers that paſſed amongſt them, was a little over, Heliodorus 
addreſſed himſelf to Pyrophilus, and told him; I need not, and therefore ſhall not, ſtay 
for an expreſs order from the company to give you. their hearty thanks: for as the ob- 
liging ſtranger did very much gratify you by the preſent of his wonderful powder, ſo 
you have not a little gratified us by ſo candid and particular a narrative of the effects of 
it; and I hope (continues he) that if you have not yet otherwiſe diſpoſed of that part of 


your deteriorated gold that you did not coppel, you will ſometime or other favour us 
with a ſight of it. "i 
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join in this requeſt, ſaid Cratippus, as ſoon as he perceived the preſident had done 


ſpeaking; and to facilitate the grant of it, I ſhall not ſcruple to tell Pyrophilus, he may 
be confident, that the degradation of his gold will not depreciate it amongſt us: fince 
if it be allowable for opinion to ſtamp ſuch a value upon old coins and medals, that in 
the judgment of good antiquaries, a ruſty piece of braſs or copper, with a half de- 
laced image or inſcription on it, is to be highlier valued than as big a piece of well- 
ſtamped gold; I ſee not, why it ſhould not be lawful for philoſophers to prize ſuch a 
lump of depraved gold as yours before the fineſt gold the chymiſts or mint-maſters are 
wont to afford us. And though I freely grant, that ſome old copper medals are of 
good uſe in hiſtory, to keep alive by their inſcriptions the memory of the taking of a 
town, or the winning of a battle; though theſe be but things, that almoſt every day 
are ſome where or other done, yet I think Pyrophilus's imbaſed metal is much to be pre- 
lerred, as not only preſerving the memory, but being an effect of ſuch a victory of art 
over nature, and the conquering of ſuch generally believed inſuperable diſticulties, as 


no ſtory that I know of gives us an example of. 
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tempt to unriddle them by the help of ſo ſlender an information as a perſon ſo little ſa- 


only we muſt not forget, that Pyrophilus himſelf ought to be not barely allowed, but 
invited to draw, before we riſe, what corollalaries he thinks fit to propoſe from what he 


for the main been already intimated in what you may remember I told you I deſigned 
in the mention I was about to make of the now recited experiment. For without 
| launching into difficult ſpeculations, or making uſe of diſputable hypotheſes, it ſeems 


A HisTorrcan, Accovun'T, Ee. 
As ſoon as ever Cratippus had made a pauſe, Pyrophilus, to prevent complimental 
diſcourſe, did in a few words tell the preſident, that his part had been but that of a re. 
lator of matter of fact; and that therefore he could deſerve but little thanks and no 
praiſe at all; though a good meaſure of both of them were due to the-obliging virtuoſo, 
that had given him the powder; and in that, the opportunity of complying with his 
duty, and his inclination, to ſerve that learned company. os 
Tus gentlemen, faith Ariſtander, are not perſons, among whom modeſty is either 
reſtrained from expreſſing itſelf, or conſtrued according to the letter; and therefore what- 
ever you have been pleaſed to ſay, the company cannot but think itſelf much obliged 
to you; and I know the obligation would be much increaſed, if you would favour us 
with your reflections upon the extraordinary experiment you have been pleaſed to relate 
to us. ; Ig 7 
Ir, replies Pyrophilus, I had had wherewithal to repeat the experiment, and vary it 
according to the hints afforded me by the firſt trial, I ſhould be leſs unfit to comply with 
Ariſtander's motion: but the phenomena are too new and too difficult for me to at- 


gacious as I could get by a ſingle trial; and though I will not deny, that I have had 
ſome roving thoughts about this puzzling ſubject, yet I hope I ſhall be eaſily pardoned, 
if I decline to preſent crude and immature thoughts to a company, that ſo well deſerve 
the moſt ripe ones, and can fo ſkilfully diſcover thoſe that are not fo. 

I confeſs, faith Heliodorus, that I think Pyrophilus's warineſs deſerves, not only to be 
allowed, but imitated ; and therefore by my conſent the further diſcourſe of fo abſtruſe 
a ſubject ſhall be deferred, till we ſhall have had time to conſider ſeriouſly of phznomena, 
that will be ſure to employ our moſt ſpeculative thoughts, and I fear to poſe them too: 


hath already delivered. | | DOD, 
Tres inference, ſaid Pyrophilus, I meant to make, will not detain you long; having 


evident enough from the matter of fact faithfully laid before you, that an operation 
very near, if not altogether as ſtrange as that, which is called projection, and in the 
difficulteſt points much of the ſame nature with ir, may ſafely be admitted, For our 
experiment plainly ſhews, that gold, though confeſſedly the moſt homogeneous, and 
the leaſt mutable of metals, may be in a very ſhort time (perhaps not amounting 
to many minutes) exceedingly changed, both as to malleableneſs, colour, homogeneity, 
and (which is more) ſpecific gravity; and all this by ſo very inconſiderable a portion 
of injected powder, that ſince the gold that was wrought on weighed two of our Eng. 
liſh drams, and conſequently an hundred and twenty grains, an eaſy computation wil | 
aſſure us, that the medicine did thus powerfully act, according to my eſtimate (which 
was the modeſteſt) upon near a thouſand times (for it was above nine hundred and fifty) 
its weight of gold, and according to my aſſiſtant's eſtimate did (as they ſpeak) go Nc! 
upon twelve hundred; ſo that if it were fit to apply to this anti-elixir (as I formerly 
ventured to call it) what is ſaid of the true elixir by divers of the chymical philoſophers 
who will have their virtue of their ſtone increaſed in ſuch a proportion, as that at firſt 
it will tranſmute but ten times its weight, after the next rotation an hundred times, 
and aiter the next to that a thouſand; our powder may in their language be ſtiled a me- 
dicine of the third order. 2 "Tus 
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Taz computation, faith Ariſtander, is very obvious, but the change of ſo great 
a portion of metal is ſo wonderful and unexampled that I hope we ſhall among other 
things learn from it this leſſon, that we ought not to be ſo forward, as many men other- 
wiſe of great parts are wont to be, in preſcribing narrow limits to the power of nature 
and art, and in condemning and deriding all thoſe that pretend to, or believe, uncom- 
mon things in chymiſtry, as either cheats or credulous. And therefore 1 hope, that 
though (at leaſt in my opinion) it be very allowable to call fables, fables, and to detect 
and expoſe the impoſtures or deceits of ignorant or vain-glorious pretenders to chymical 
myſteries ; yet we ſhall not, by too haſty and general cenſures of the ſober and diligent 
indigators of the arcana of chymiſtry, blemiſh (as much as in us lies) that excellent art 
itſelf, and thereby diſoblige the genuine ſons of it, and divert thoſe, that are indeed 
poſſeſſors of noble ſecrets, from vouchſafing to gratify our curioſity, as we ſee that one : 
of them did Pyrophilus's, with the fight at leaſt of ſome of their highly inſtructive 

rarities. 5 
I wnoLLyY approve, ſaith Heliodorus riſing from his ſeat, the diſcreet and ſeaſonable 

motion made by Ariſtander. | | 
Axp I preſume, ſubjoins Pyrophilas, that it will not be the leſs liked, if I add, that 
I will allow the company to believe, that as extraordinary, as I perceive moſt of you 
think the phænomena of the lately recited experiment; yet I have not (becauſe I muſt 
not do it) as yet acquainted you with the ſtrangeſt effect of our admirable powder. 


— * * 


— 


—]}. 


The ARERIAL Noctiluca: Or, ſome NEW PyHanoMgna, 
and a Proceſs of a factitious ſelf-ſhining Subſtance. 


An ADVERTISEMENT of the PuBLI$SHER to the REaDER. 
N E honourable author of the following papers, thinking it probable, that the 
- proceſſes delivered in them, having hitherto been publiſhed by no man, will, as 
well for that reaſon, as for the nobleneſs of the ſubject, prove not unwelcome to the 
curious, in divers countries, where Engliſh is not underſtood : he was very willing, 
for their ſakes, that this tract ſhould be turned into Latin. And now, to prevent the 
needleſs pains of any, that may have a mind to make ſuch a verſion, without having 
the opportunity to conſult the author, upon any doubt of his meaning, 1 think fit to 
give notice, that the tranſlation is, by the author's conſent, made already, and, God 
permitting, will quickly appear in public. Perhaps it will not be improper to add, 
that the reaſon, why the following Engliſh tract is printed in octavo (as they ſpeak) is, 
That it may be conveniently bound up, either with the notes, already publiſhed in the 
lame form about divers particular qualities, or with thoſe other notes, that yet remain 
to be publiſhed about other qualities; to whoſe number light and inflammability may 
be referred. The enſuing diſcourſe having been written to a virtuoſo living in the 
country, who has been for many years abſent from London, it was thought fit in the 
begining of theſe papers to give him ſome informations about phoſphorus's, and their 
ſeveral kinds in general; but it was not thought fit to publiſh at the beginning of the 
etter any thing of compliment; ſince in that, neither the main ſubject, nor the reader, 
was Concerned, e — . 5 
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The ARRIAL NO TI IVA: or, 


| To my very learned FRIEND Dr. J. B. 
S 7 R, + 4 | 
O gratify your curioſity about phoſphoruſes, as much as I can without indiſere- 

tion at preſent do, I muſt,” in the firſt place, take notice to you, that though 
phoſphoruſes may well be diſtinguiſhed into two ſorts; thoſe that may be ſtiled natural, 
as glow- worms, ſome forts of rotten wood and fiſhes, and a few others; and thoſe 
that are properly artificial: yet waving, at preſent, further mention of the former fort 
of bodies, that without manifeſt heat ſhine in the dark (which abſence of ſenſible hear 


. diſtinguiſhes phoſphoruſes from common fire and flame;) I ſhall now confine my dif- 


courle to the latter fort, and tell you, that as far as I have hitherto obſerved, thoſe fac- 
titious thining bodies, that do or may pals under the name of phoſphoruſes, may be 
reduced to two principal kinds, one of which may be ſubdivided into two or three, ſo 
that in all they will amount to three or four. | ; 9 5 
Tae firſt of theſe conſiſts of ſuch bodies, as ſhine only by the help of external illu- 
ſtration, or (if you pleaſe) ſuch bodies, as being expoſed to the beams of the ſun, or 


thoſe of a vigorous flame, will retain a lucidneſs, and continue to ſhine ſome time in 


the dark. Of this kind is the Bolonian ſtone, ſkilfully prepared; and of this ſort 
alſo is the Phoſphorus Hermeticus of Balduinus, of whoſe phenomena, but not the 
way of making it, the author has given the learned world an account, This phoſ- 
phorus was therefore very welcome to divers of the curious, becauſe the Bolonian ſtone 
was for ſome years before grown very rare, even in its own country, Lady, which ſcarce- 


_ neſs, an ingenious traveller, than lately come out of thoſe parts, told me he imputed 


to the death of the perſon, that uſed to prepare the ſtone at Bologna, without having 
left a ſufficient account of his way of making it lucid. And the phoſphorus of Bal- 


duinus, which, or the like, may be made (as I have tried) both of chalk, and ano- 


ther ſubſtance, ſeemed to me, when the preparation ſucceeded beſt, to catch the exter- 
nal light (if I may fo ſpeak) far more readily than the Bolonian ſtone : for I remember 
1 have had one, that being freſhly made, would within about half a minute of an 
hour be manifeſtly excited, and as it were kindled; ſo that being preſently removed 
into a dark place, it would retain a very ſenſible light, for ſo many times as long as it 
had been expoſed to the beams of the external light; and this (if I much miſ-remember 
not) was even when that external light was but the flame of a candle,  _ 

Bor, on the other ſide, whereas I have more than once or twice obſerved, with trou- 
ble, that theſe phoſphoruſes could very hardly be preſerved for any long time (which! 
was apt to impute to the action of inſinuating air) ſo that ſome of them in not many 
months, and others even in a few weeks (or perhaps days) would appear cracked, and 
loſe their virtue of being excited by the beams of light; the Bolonian ſtone, ſkilfully 
prepared, would retain its virtue for a much longer time: for I remember (whatever 
learned men have delivered to the contrary) I had a ſmall piece of it, which, though I 
kept it negligently enough in an ordinary little wooden box, retained its virtue for ſe- 
veral years after I had it, which was not till a great while after it was firſt prepared. 
What I have further obſerved concerning the Phoſphorus Hermeticus, I have not now 
the leiſure to acquaint you with ., . FOO 

Bur beſides this firſt kind of phoſphoruſes that to be able to ſhine, muſt have their 
faculty excited by the beams of the ſun, or thoſe of ſome other actually ſhining body: 
there is another fort, which needs not be previoully illuſtrated by any external lucid, 
and yet continues to ſhine far longer than the Bolonian ſtone, or the phoſphorus of 
Balduinus. This by ſome learned men has been called, to diſcriminate it from the for- 
mer, a noctilucaz which, though in ſtrictneſs I cannot think it as proper a name as could 


5 
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be wiſhed, ſince the other phoſphorus will ſhine in the night as well as the day, if it 

be excited with the flame of a culinary fire, or of a large candle; yet ſince the name 

has been received by ſeveral, and ſince it is not eaſy in our language to expreſs the 

thing clearly in one word, I ſhall (though for brevity, as much as diſtinction- ſake) 

admit the uſe of this name, yet without forbearing ſometimes to ſubſtitute for it that 

of a ſelf-ſhining ſubſtance, which is more expreſſive of its nature. Of this ſubſtance 

Mr. Daniel Kraft, a German Chymiſt, ſhewed his majeſty two ſorts or degrees. To 

the firſt of which I took the liberty to give the name of conſiſtent (or gummous) noc- 

tiluca, not in that ſenſe, wherein the word is oppoſed to ſoft, for this ſubſtance was at 

leaſt as yielding as bees-wax in ſummer ; but as the conſiſtent is employed as equiva- 

lent to firm, and oppoſed to liquid and fluid. By reaſon alſo of its ſomewhat viſcous 
texture, not very unlike that of gum of cherries, and ſome others newly taken from 
the tree, it may be called the gummous noctiluca: and, I am informed, on the ſcore 
of its uninterrupted action, it is called by ſome in Germany, the conſtant noctiluca; 
which title it does not ill deſerve, ſince this phoſphorus is much the nobleſt we have yet 
ſeen, For though there were not much of it, and though it were kept by itſelf in a 
little vial, well ſtopped, it would, without being externally excited, inceſſantly ſhine, 
as he affirmed, both day and night. Yet the light it afforded ſeemed but little, if at 
all, more vivid, than I have ſometimes obſerved in the liquor of glow-worms, and 
ſome other phoſphoruſes of nature's producing: nor had the poſſeſſor enough of this 
ſabſtance to invite his conſent to any trial to improve it, the quantity he had at Lon- 
don ſcarce exceeding in bulk the kernel of an almond. : : 

Bes1Des this gummous noctiluca, Mr. Kraft had a liquid one, that, perhaps, was 
made only by diſſolution of the former in water, or ſome convenient liquor; but the 


paper; but within no very long time, eſpecially when it was divided into ſmaller por- 
tions, and left expoſed to the air, would expire or vaniſh. ö 

Bur beſides the gummous and the liquid noctiluca hitherto mentioned, I know not 
whether we may not add a third kind, that we ourſelves lately prepared, which ſeems 
to be of a ſomewhat differing nature, both from the conſiſtent, and the liquid noQi- 
luca newly deſcribed, at leaſt as far as I obſerved their phænomena. For this of ours 


was not the body of the liquor included in the vial, but an exhalation or effluvium 
mingled with the admitted air: for both which reaſons, I gave in the name Aerial 
Noctiluca. „„ | 5 

IxxESxE are the ſeveral phoſphoruſes, that I have yet had opportunity to ſce; but, 
for ought I know, their variety may extend ſomewhat further, becauſe I have heard of 


S202, wherein particular mention is made, in an hiſtorical way, of the German Nocti- 
luca: but this paper I cannot yet procure, and therefore you would do well to conſult 
it, if you can get it; and I am not averſe from thinking, that future induſtry may diſ- 


names, and among them, perhaps, that of ſolid Nectilucas. 

; Havixd ſaid thus much of the ſeveral ſorts of artificial phoſphoruſes, I ſhall be 
very brief in ſpeaking of their inventors, whereof I have but an imperie& information. 
: 1 I find it generally agreed, that the Phoſphorus Hermeticus was firſt found 


3 yet 


lucidneſs of this was not permanent like that of the other, as I have noted in another 


would not ſhine of itſelf, like the conſtant noctiluca, nor yet in that manner, that the 
liquid noctiluca did; but the bare contact of the air, without any external illuſtration 
or heat, would immediately produce a light (which might eaſily be made to laſt a good 
while in a well ſtopped veſſel;) and, which is conſiderable, the ſubſtance, that ſhined, 


a paper printed in Germany by an ingenious man, whoſe name (if I miſtake not) is EA 


d publiſhed to the world by the learned and ingenious Balduinus, a German lawyer; 
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cover ſome new kinds or variations of ſelf-ſhining ſubſtances, that will deſerve new 
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aſide the proſecution of the phoſphorus for a long time. 


Latin the paper he received from Mr, Boyle, 
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yet as to the gummous and liquid noctilucas, I find the firſt invention is by ſome af. 
cribed to the above-mentioned Mr, Kraft, (though I remember not, that when he was 


here, he plainly aſſerted it to himſelf;) by others, atttributed to an antient chymiſt, 
dwelling at Hamburgh, whoſe name (if 1 miſtake not) is Mr. Branc, and by others 
again, with great confidence, aſſerted to a famous German chymiſt in the court of 
Saxony, called Kuncke/ius. But to which of theſe ſo noble an invention, as that of 
the two German noctilucas, is juſtly due, I neither am qualified nor deſirous to judge; 
and therefore. without prejudicing any man's right, I will proceed to that, which, I 
preſume, is the chief thing you would know of me, namely, An account of the occaſſon 
and ſteps of my own attempt to make a Voctiluca. Concerning this I ſhall give you the 
following narrative, wherein, though my urgent avocations will not (I fear) permit me 
to be other than immethodical, yet I ſhall not decline to mention ſome circumſtances, 
that I know may be omitted, becauſe they will not, perhaps, be found fo barely hiſto- 


rical, but that they may prove of ſome uſe to a leſs ſagacity than yours, in an enquiry 


into a ſuhject, wherein I cannot yet plainly tell you all you could with to know, and 
which is both new and abſtruſe, as well as noble. pat . 
ArTER the experienced chymiſt Mr. Daniel Kraft had, in a viſit that he purpoſely 
made me, ſhewn me and fome of my friends, both his liquid and conſiſtent phof- 
horus, being by the phznomena I then obſerved, (and whereof the curious have ſince 
bad publick notice“, ) made certain, that there is really ſuch a factitious body to be 


made, as would ſhine in the dark, without having been before illuſtrated by any lucid 


ſubſtance, and without being hot as to ſenſe: after this, I fay, 1 took into conſidera- 
tion, by what ways it might be moſt probable, to produce, by art, ſuch a ſhining ſub- 
ſtance. To ſeek for which I was both inclined, and hopeful to be ſomewhat aſliſted, 
becauſe I had lying by me, among my yet unpubliſhed notes of the mechanical origin 


of divers qualities, a collection of ſome obſervations and thoughts concerning light. 
And I was alſo the more encouraged to attempt ſomewhat this way, becauſe having, 


at Mr, Kraft's deſire, imparted to him ſomewhat, that I diſcovered about un- 
common mercuries, (which I had then communicated but to one perſon in the world) 
he, in requital, confeſt to me at parting, that at leaſt the principal matter of his phoſ- 
phoruſes was ſomewhat that belonged to the body of man. This intimation, though 
but very general, was therefore very welcome to me, becauſe, though I have often 
thought it probable, that a ſhining ſubſtance may, by ſpagyrical art, be obtained from 
more kinds of bodies than one: yet deſigning in the firſt place, to try, if I could hit 
upon ſuch a phoſphorus as I ſaw was preparable, the advertiſement ſaved me (for ſome 


time) the labour of ranging among various bodies, and directed me to exerciſe my in- 


duſtry in a narrower compaſs. But there being divers parts of the human body, that 
have been taken to taſk by chymiſts, and, perhaps, by me as carefully, as by ſome 


others, my choice might have been diſtracted between the blood, the ſolid excrements, 


the bones, the urine, and the hair, of the human body; if various former trials and 
ſpeculations upon more than one of thoſe ſubjects had not directed me to pitch upon 
that, which was fitteſt to be choſen, and of which, as I had formerly ſet down divers 
experiments and obſervations, ſo I had made proviſion of a quantity of it, and ſo far 
prepared it, that it wanted but little of being fit for my preſent purpoſe. But before! 
had made any great progreſs in my deſign, I was by divers removes, indiſpoſitions of 
body, law-ſuits, and other avocations, ſo diſtracted, or at leaſt diverted, that I laid 
And when afterwards ! fe. 


ſumed it, though I wrought upon the right matter, yet I was diverted from the 2-4 
| TS | | Way, 


This clauſe refers to one of the PhilLſepbical Collerions publiſhed by the ingenious Mr, Hoot, who hath therein inſerted 2% 


ſome NEW PHANOMENGA 


way, by a proceſs that I received from beyond ſea, as a great arcanum, that would 
certainly produce the noctiluca aſpired to; for partly upon this account, but more, 
becauſe I ſaw that the chief ingredient in this proceſs was that, which I, with reaſon, 
took to be the beſt matter, I was induced to purſue the preſcribed method for ſome 
months, but without ſucceſs; the true matter being, as I concluded, too much either 
altered or clogged by the additional ingredients, that were deſigned to improve it; be- 
ſides, that the degree of fire, though a circumſtance of the greateſt moment, was over- 
looked, or not rightly preſcribed. However, adhering to the firſt choice J had made 
of a fit matter, 1 did not deſiſt to work upon it by the ways I judged the moſt hope- 
ful, when a learned and ingenious ſtranger, {A. G. M. D. countryman, if I miſtake 
not, to Mr. Kraft) who had newly made an excurſion into England, to fee the country, 
having, in a viſit he was pleaſed to make me, occaſionally diſcourſed, among other 
things, about the German noctiluca, whereof he ſoon perceived I knew the true mat- 
ter, and had wrought much upon it; he ſaid ſomething about the degree of fire, that 
made me afterwards think, when I reflected on it, that that was the only thing I wanted 
to ſucceed in my endeavours. And there was the more reaſon to think fo, becauſe for 
want of a due management of the fire, we had divers times failed of making the phoſ- 
phorus of Balduinus, not only after we had more than once wrought upon the right 
matter, but after we had actually made the phoſphorus. Wherefore when he left Lon- 
don, having yet ſome quantity of the matter in ſuch readineſs, that it needed but the 
fire to let me ſee, what I ought to think of the hint the ingenious traveller had given 
me, I cauſed the trial to be renewed, which, proving unſucceſsful, diminiſhed much of 
my ſtock of prepared matter, but it did not ſo diſcourage me, as to hinder me from re- 
iterating the attempt (without much varying it) with a good part of what remained. 


And though at this time alſo all the care and diligence, that could be employed, did 


not hinder an unlucky miſcarriage, that kept the trial from being fully ſatisfactory; yet 
being confident upon the nature of the thing, I would not believe the ſkilful laborant, 
when he told me with trouble, that what I expected, was not at all produced: but go- 
ing myſelf to the laboratory, I quickly found, that by the help of the air, or ſome agi- 
tation of what had paſſed into the receiver, I could, in a dark place (though it was then 
day) perceive ſome glimmerings of light, which, you will eaſily believe, I was not il} 
pleaſed to ſee. And now you have the hiſtory of my purſuit of the liquid phoſphorus, 
that has made ſome noiſe among the curious: but I freely confeſs, that the ſucceſs, 
though welcome, was not ſo full as I aimed at, for I obtained no ſuch conſiſtent phoſ- 
phorus as that, whereof Mr. Kraft ſhewed me, as I formerly told you, a ſmall parcel. 
But as I was willing to think, that this defect may be imputed to the cracking of the 
retort, before the operation was quite finiſhed, ſo I hope another diſtillation in a more 
| luckily choſen veſſel may make me amends for the newly mentioned miſcarriage, and 
thereby enable me to diſcover other, and perhaps nobler phænomena of our ſhining 
ſubſtance, than hitherto 1 have been able to obſerve. Eſpecially confidering, that the 
lame misfortune, that I hope was the principal cauſe of my miſſing the nobleſt thing I 
aimed at, the conſtant noctiluca, left me fo little even of liquid matter, fit for my pur- 
pole, that I have not dared, for fear of waſting it, to try ſeveral things with it, that T 
prelume may be of good uſe in an enquiry into the nature of this light, and perhaps 
allo of light in general. And becauſe I fear by what I have obſerved, that, though 
the veſſel had not cracked, yet the matter diſtilled would have afforded but a ſmall pro- 
portion of Jucid ſubſtance, I am the more unwilling to fall upon this troubleſome work 
again, till, beſides other requilites, I be provided of a competent quantity of a matter, 
which I fear contains but very little of the deſired ſubſtance. However, I have en- 


deavoured to make that uſe of our experiment, ſuch as it was, that though the nocti- 
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luca it produced, be not perhaps fo lucid as that of Mr. Rraft's yet it may prove as 

luciferous as his hath hitherto been, ſince (as you will ſee hereafter) J have found a ſub- 

ſtance, that needs the air, and nothing but the air to kindle it, and that in a moment. 
In this narrative I have been the more particular, that it may ſhew you, (what ! 


hope may make you amends for the length of it) that an inquiſitive man ſhould not al- 


ways be deterred by the difficulties, or even diſappointments he may meet with, in pro- 
ſecuting a noble experiment, as long as he judges himſelf to proceed upon good and 


rational grounds. | 


Tre uſes, that may be made of noQilucas, eſpecially of the conſiſtent, are not, in 


probability, all of them to be eaſily foreſeen and declared; eſpecially by me, who have 
not yet had time and ability to make thoſe improyements of ſelt-ſhining ſubſtances, that, 
by the aſfliſtance of the father of lights, I hope will, in proceſs of time, be attained, 


It the lucid virtue of the conſtant noctiluca could be (as I fee not, why it may not be) 
conſiderably invigorated, it may prevent a great deal of danger, to which men of war, 
and other ſhips are expoſed, by the neceſſity men often have to come into the gun-room 
with common flames or fire, to take out powder, which has occaſioned the blowing up 
of many a brave ſhip. Our light may, perhaps, be of uſe to thoſe, that dive in deep 
waters; and alſo may very ſafely and conveniently be let down into the ſea, to what 
depth one pleaſes, and kept there a long time, to draw together the fiſhes, that are 
wont to reſort to the light of a fire or candle; as in divers parts of Scotland and Le- 
land is well known to the fiſhermen, who get much profit by this reſort, The ſame 


ſelf-ſhining ſubſtance, which in our aerial noctiluca affords a light, that, as faint as it 


yet is, was able, when I waked in the night, to ſhew me diſtinctly enough the bigneſs 


and ſhape of ſome joints of my fingers, and to diſcover itſelf in the ſhape of a capital 


letter of the alphabet, that was cut out of a piece of blacked paper paſted upon the 
vial; this light, I ſay, may probably, (at leaſt when ſomewhat invigorated) ſuffice to 


ſhew the hour of the night when one wakes, (with eyes unaccuſtomed to light) if it be 


placed, inſtead of a lamp or candle, behind an index, where the figures employed to 
mark the hours are cut out. It may alſo ſerve to make a guide knowable at a good 


_ diſtance off, in ſpite of tempeſtuous winds and great ſhowers, and this in the darkeſt 
night. Divers ludicrous experiments, very pleaſant and ſurprizing, may be made with 
the noctiluca, by him that has enough of it. But theſe trifles, though very pretty in 


their kind, I purpoſely paſs over: as alſo an uſe, that may be of great, bur I fear of 
miſchievous, conſequences ; reſerving what I have further to ſay of the uſefulneſs of 
theſe ſelf-ſhining ſubſtances, till time ſhall give me more information and leiſure, In 


the mean while I ſhall only intimate, that probably the utilities, that ſo ſubtle and noble 


a ſubſtance may be brought to afford in medicine, may be more conſiderable than any 
of its other particular uſes; and that though our noctiluca had none of theſe, yet it 
may be highly valuable, if it ſhall (as in all likelihood it will) be found conducive to 
diſcover the nature of ſo noble a ſubject, as light, whoſe encomiums would require more 
time than 1 can allow this writing. And perhaps they will ſeem needleſs, when J ſhall 
have obſerved, that light was the firſt corporeal thing the great creator of the univerſe 
was pleaſed to make; and that (as our excellent Bacon has well noted, to another purpoſe) 
he was pleaſed to allot the whole firſt day to the creation of light alone, without aſſo- 
ciating with it in that honour any other corporeal thing. „ 5 

Tursz things being premiſed, I ſhall proceed to what I chiefly intended in this paper, 


diz. the mention of the obſervations themſelves; as ſoon as, to facilitate the under- 


ſtanding of them, I ſhall have advertiſed you, that though I fear it will always be dif- 
ficult to get out without loſs the ſelf-ſhining ſubſtance raiſed by diſtillation, yet in our 


experiment, becauſe the veſſels would not hold out intire to the laſt, we had more ly 
7 3 Cult: 
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OBSsERVATIONS about the AERIAL NocTILUCA. 


culty, than even we expected, to get out the luciferous matter, and were fain to ſave, 
as much as we could of it, by ſmall parcels, in diſtin& vials. Whereof that, which 
was firſt employed, though it was judged to have received the vigorouſeſt portion of 
the ſhining liquor; yet for a reaſon I elſewhere intimated, (and becauſe it was not at 
hand, when I had firſt the opportunity to uſe it) I thought fit to make my trials with 
the noctiluca, I had ſaved in the ſecond vial; ſetting aſide ſome more faint and aqueous 
liquor, that was afterwards ſaved in a third vial; and a thicker ſtuff, that remained upon 
the paper, when ſome of the liquor had been put into it to be filtrated. Which paper 
was kept in a fourth glaſs, which, though (that it might admit the paper and adhering. 
Juciferous ſtuff) it was wide-mouthed, yet was it kept carefully ſtopt. Of the phæno- 
mena I obſerved in the ſecond of theſe four glaſſes, I ſhall, God permitting, at this 


time, give you a ſhort account; deſigning, if my haſte will give me leave, to add 


ſome particulars, that I may afterwards obſerve in thoſe portions of our noctiluca, that 
were received in the three other glaſſcs. 


N — — 
O_ 


OBSERVATIONS made by Mr. Beyle about the Azria 
| NocT11.uca contained in his Second Vial. 


Note, That this vial was capable of holding, by our gueſs, about two ounces of water, 
but there was not in it above one ſmall ſpoonful of our liquor, 
55 JJ 
H E liquor, that afforded the aerial noctiluca, (for which reaſon, and for brevity, 
| I often call it the ſhining liquor) by day-light was not near dizphanous, and ap- 
peared muddy, and of a greyiſh colour, ſomewhat like common water, ren- 
dered opacous, by having a quantity of wood-aſhes mingled with it. 
CD OBSERVATION I 
Wurx no light appeared in the glaſs, we obſerved all the cavity of the vial, that 


reached from the liquor to the neck, to be tranſparent, as if there were nothing in the 
glaſs, fave a ſpoonful of dirty water at the bottom. | | 


OBSERVATION III. 


Bor when the liquor was made to ſhine vividly, then all the cavity of the olaſs, 


untaken up by the liquor, appeared in an external light to be full of fumes. And this 
ſeeming ſmoke, being, in the vial that contained it, removed into a dark place, ap- 
peared Jucid, and ſometimes looked like a flame, that ſcemed to be teverbrrated, and 
to be made, as it were, to circulate by the cloſe ſtopped neck and the fid-s. of the vial. 
And the appearance of whitiſh fumes, when the glaſs was looked upon in an external 


light, was ſo uſual a concomitant of its fitneſs to ſhine in the dark, that by looking 


385 


upon the vial by day-light, I could readily tell, by the preſence or abſence of the 


| whitiſh miſt above-mentioned, whether the matter would, in a dark place, appear 
ummous or not. | 
OBSERVATION. IV. 


Wurv this liquor had been kept for a competent time (as an hour or two, and 
ometimes much leſs 


V ) in ſome dark and quiet place, or even in my pocket; if in a 
She LY, Dd d darkened 
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OssERVIATTIONMS about the 
darkened room my eyes were caſt toward the place, where the vial was held, I could 
not perceive it to afford any light at all. And; though I ſhaked the liquor ſtrongly 


enough, to give it at leaſt a moderate agitation, yet I could not diſcern, that this motion 


alone was able to bring the included liquor, or the vapours it may be ſuppoſed to have 
ſent up, to be manifeſtly Tucid. „C | 
OPS ER ATFORNEYE | | 
Bur as ſoon as I unſtopt the vial in the dark, there began to appear, as I expected, 
a light or flame in the cavity of it. I call it light or flame, becauſe I dare not yet ſpeak 
dogmatically of it; though it agrees with flame in divers particulars, and though alſo 
I am not ſure, that all lames muſt agree in all points with common flames, experience- 
having taught me the contrary; and N that ſome flames will burn, and be 
propagated in cloſe-ſtopt veſſels. I ſhall therefore on this account, and for brevity's 
fake, allow the aggregate of our ſhining fumes the name of flame, (which Ariftotle 
himſelf ſomewhere ſtiles fumus accenſus) but without poſitively aſſerting, that it deſerves 
it, unleſs further phznomena ſhall be found to intitle it thereunto. But whatever be 
the nature and ſubject of this light, the light itſelf apprared to have, in great part, a 


dependance on the freſh air, as I judged probable by the following phenomena, 


OBSERVATION VI. 
Firſt, 1 never obſerved the light to diſcloſe itſelf firſt, either in the liquor, or 
upon the ſurface of it; but ſtill the ſhining began at the upper part, which was firſt 
touched by the outward air, and made a progreſs, quick indeed, but not fo. inſtanta- 
neous, as that the eye could not follow it, from the top to the bottom of the vial. 


OBSERVATION VII. CY 
Secondly, the contact of the air ſeemed neceſſary to the propagation as well as pro- 
duction of this flame or light: for if, having ſhaken the vial, that the liquor might 
either wet the ſtopple, or communicate ſomething to it, I warily bended the cork this 
way and that way, ſo that only a few particles of the outward air could inſinuate them- 
ſelves between the ſtopple and the neck of the glaſs; there would appear on the ſides, 
and perhaps beneath the cork, little flames, as it were; which yet, though very vivid, 
were not able to. propagate themſelves downwards : whereas, when the cork was quite 
removed, and acceſs was thereby allowed to a greater quantity of air, the flame or light 
(as was lately noted) preſently diffuſed itſelf through the whole cavity of the vial, and 
reached as low as the ſurface of the liquor. . 

OBSERVATION VIII. 

Thirdly, Though oftentimes the light ſeemed more vivid near the ſurface of the 
liquor, than elſewhere ; (whether becauſe the lucid matter was there more denſe, I : 
now examine not) yet when by ſtopping the vial again, preſently after I had opened it, 
I endeavoured to deſtroy the flame or light; I generally obſerved, that when it was 
ready to vaniſh, (which in that caſe it uſually did in no long time) it began to diſappear 
firſt in the bottom of the vial, and ſeemed to ſhrink, as it were, more and more up- 

wards, till it expired at the neck of the vial, (where it was neareſt to the air.) 


2 OBSERVATION K 

Fourthly, But on the other fide, when I kept it unſtopt for ſome time, HET. 
three minutes of an hour, though 1 afterwards ſlopt the vial very cloſe, the alt, 0 
had more leiſure than ordinary to inſinuate itſelf, would ſo cheriſh the flame, 12 


3 light 
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light would continue ſometimes an hour or two, and laſted once or twice no leſs than 
three hours. | | 

1 OBSERVATION X. 

Fifthly and laſtly, It ſeemed, that ſome elaſtical particles of the included air, or ſome 
ſubſtance, that concurred to the maintenance of the flame, was waſted, or depraved 
and weakned, by being pent up in the vial with the emanations of the liquor; ſince, 
when the vial had been kept ſtopt a competent time, and its cavity appeared tranſparent 
in the outward light, if I cautiouſly took out the ſtopple, the external air ſeemed mani- 
feſtly toruſh in, as if the ſpringyneſs of the internal had been notably debilitated by the 
operation of the flame upon the matter, with which it was kept impriſoned. Ew 

Sou of theſe phænomena eaſily brought into my mind ſome of thoſe of an odd 
experiment, that I formerly imparted to the curious. In which experiment I obſerved 
{among other things) that the ſpirit of urine, impregnated with copper, after the 
manner there preſcribed, would continue limpid and colouileſs, as long as the vial, 
that contained it, was kept cloſe ſtopt. But when once the air came to touch the ſur- 
face of it, it would (ſometimes in Jeſs than a minute of an hour) be ſo affected thereby, 
that in a very ſhort time (for it was often within ſome minutes) the liquor would become 
of a tranſparent ſky-colour ; and afterwards, th- vial being well ſtopt, and kept in a 

quiet place, would by degrees grow Jiaphanous, and the air included with it was wont 
to have its ſpring weakned. And as the change of colour was firſt produced at the 
ſurface, where the liquor and air touched one another, and was afterwards thence pro- 
pagated downwards; ſo when this cœruleous colour began to diſappear, the liquor 
' manifeſtly became limped firſt at and near the bottom, that is, the part, which is re- 
moteſt from the ſuperior air. | ng 

Bur to return to our noctiluca, the five phænomena laſt recited, and ſome others, 
ſeem to favour the conjecture or ſuſpicion I lately propoſed, about the intereſt of the air 
in our unburning flame. And to examine that ſuſpicion, I thought it leſs proper to 
make the foregoing trials with a more vigorous noctiluca, than in a ſubſtance, wherein, 
as in that we have hitherto employed, the diſpoſition to be kindled, or excited to ſhine, 
was but faint; fo that being, as long as it remained, unexcited, opacous and dark, the 
abſolute, or almoſt abſolute, neceſſity of the concurrence of air to the actual ſhining 
(that conſtantly enſued upon its contact) of the diſpoſed matter, ſeemed manifeſt 
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AN OCCASIONAL DIGRESSION. 


BUT to what this concurrence or efficacy of the air ought to be aſcribed, is a pro- 
blem, that ſe:med to me fo difficult, that my thoughts were put upon ſeveral con- 
jectures for ſo much as a tolerable ſolution of it; for a taſte of which, I ſhail venture 
to offer to you one or two of thoſe, that leaſt diſpleaſe me. 

I thought it not improbable, that the admitted air, either by ſome ſubtil ſalt that it 
contained, or upon ſome ſuch account, excited in the fumes, it mingled with, a kind 
of fermentation, or (if you pleaſe) a commotion, by which means the matter acquired 

40 briſk an agitation, as to pr”pagate the motion to the eye, and there make an im- 
Preſſion, the ſenſe whereof we call light : though it ſeemed allo not unlikely, that 
ome of the particles of the ſupervening air may ſo aſſociate themſelves with thoſe con- 
Sruous ons, they met with in the cavity of the vial, that, by that coalition, corpul- 
cles were produced, fitted to be, by the ſubtil æthereal matter, that abounds in the 
Pores of the air, ſo peryaded and briſkly agitated, as to produce light, And it was 
Ddd 2 5 not 
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O RBSERVATTIONS about the 


not new to me, that the air ſhould aſſociate itſelf with inviſible exhalations, and concur 


with them to make new concretions; ſince I have ſeveral times prepared a volatile ſul. 
phureous liquor, red as a ruby, which, -when the vial has been kept cloſe for ſome time, 
juffers the empty cavity of the veſſel to be tranſparent ; but upon the unſtopping it, 
and giving acceſs to the outward air, it appears preſently full of white fumes, more 
opacous than a miſt. And ſomething like this, though in an inferior degree, may be 


obſerved, when we unſtop glaſſes, that are but partly full of ſpirit of ſalt, or aqua fortis, 
provided thoſe liquors be rectified as much, and no more, than is fit. For the contact 


of the air will preſently make the former manifeſtly afford white fumes, and the latter 


ſometimes red ones, and ſometimes otherwiſe coloured. But if I durſt mention, what 


my love to mankind has obliged me to conceal, even from my neareſt friends, I could 
give an inſtance of a ſtrange 1 of the air to excite a vehement motion in fitly dif. 
poſed matter, though it be of a conſiſtence far more unlikely to be thus agitated, than 
the fluid ſubſtances of our phoſphorus : ſince I experimentally know a body, dry, and 
ſolid enough to be pulverable, that barely by the contact of the common air, will, even 


when it is actually cold, in very few minutes have its parts brought to ſuch a degree of 
agitation, that its heat is little leſs intenſe than that of ſome actually ignited bodies, 
and may, if I pleaſe, by the further action of the air, be brought to afford ſome 


light alſo. 

1 againſt this conjecture about the cauſe of the air*s concurrence to the ſhining of our 
noctiluca, there came into my mind, among other things, a ſtrong objection, that may 
be drawn from the conſtant noctiluca formerly mentioned to have been ſhewn by Mr. 
Kraft, in which the Jucidneſs was conſtant, though the vial, that contained it, was 


kept ſtopt. In anſwer to this, I thought it might be ſaid, that the particles of the lu- 


cid ſubſtance, being in great numbers crowded together into a little room, theſe con- 
centrated particles may be ſuppoſed to have been brought to ſuch a ſtate, that they 
needed not the renewed aſſiſtance of the outward air, to continue ſhining ; either be- 
cauſe their inteſtine motions were briſk enough to diſcuſs the minute parts of the matter, 
wherewith they were aſſociated, and fo from time to time to generate, or extricate, and 


ſupply themſelves with as many ſmall aerial particles, as were neceſſary to keep the maſs 
they belonged to, luminous. Which conjecture may be illuſtrated by obſerving, that 


though our common culinary flames are preſently extinguiſhed, unleſs they be cheriſhed 


with freſh air, yet I elſewhere recite an experiment of a compoſition, which is ſo fitted 


to generate as much air as it needs, that I have ſeveral times found, that it may be 
kindled, and made to flame away, even in vacuo Boyleano, (as they call that made by 
our air- pump.) 7 . ; mY TT 
 OTnex things may be alledged both for and againſt the propoſed conjecture, about 
the account, on which the air concurs to the light of our liquid noctiluca; but, I hope, 


it will not be impertinent to add, that perhaps the concurrence of the air may be con- 
ſiderable to both the phoſphoruſes, the fluid and the conſiſtent, but the external air be 


neceſſary only to the former : becauſe in the latter, the luciferous particles may have ac- 


quired fuch a texture, as that of rotten wood, or rather of whitings, or the liquor of 
glow worms, taken out after they are dead. For in that ſtate (whatever others have 


written) I have kept that juice luminous for very many hours, (not to ſay ſome days; 
and it is conceivable enough, that in the conſiſtent noctiluca, by reaſon of the great 


numerouſneſs and extreme minuteneſs of the parts, and the unctuouſneſs or viſcoſity, 


or, in a word, tenacity of them, the maſs they make up is much leſs diſſipable than 
that, wherein the ſhining virtue of rotten wood, or the juice of dead glow- worms 
reſides. This conjecture may be confirmed, by obſerving, as a thing very analogous to 


our phænomena, that I have found ſome lights in putrid bodies to be ſo faint, = 


AER RIAL NocTtTilUuca. 
they would, like that of our fluid noctiluca, (but far more quickly) diſappear, when 
they were totally deprived of air, as I ſeveral times found in parcels of rotten wood, 
And on the contrary, others had ſo vigorous or tenacious a light or flame, that, like 
the ſplendor of the conſtant noctiluca, it would continue (though perhaps not in its full 
luſtre) when the outward air was, in our pneumatick engine, diligently drawn off from 
it. And on this occaſion I call to mind another experiment, which ſeems yet more 
analogous, than any hitherto alledged, to our preſent production of flime or light. 
For having purpoſely kept certain fiſh in a glaſs, freed from air, till I concluded it had 
lain longer than was neceſſary to bring it to that degree of putrefaction, which was 
wont to make ſuch fiſh, at that time of the year, to ſhine, I could not perceive in the 
cavity of the glaſs the leaſt glimpſe of light : and preſently after I had let in the out- 
ward air, it did (according to my expectation} as it were, kindle a flame, in the proxi- 
mately diſpoſed matter, or at leaſt produce in it a maniteſt light. And it may much 
conduce to ſhew, that the lately mentioned difference of ſhining bodies may be but 
gradual, if I here obſerve, that I found by trial, that in bodies of the ſelf ſame kind, 
as for inſtance glow-worms, or the ſame ſpecies of rotten fiſhes; if the light were but 
faint, the withdrawing of the air would, after a while, make it quite diſappear; and 
the re- admiſſion of the air would preſently make it re-appear, as it happens in our 
aerial noctiluca. But in thoſe individuals, wherein the luciferous matter was more 
copious and vigorous, and probably more tenacious, the abſence of the external air did 
ſomewhat leſſen or impair, but not quite deſtroy the light; and fo poſſibly it mighr 
happen in Mr. Kraf?'s conſiſtent noctiluca: For though it ſhone without the renewed 
acceſſion of external air, yet, that it would have been more briſk and active, if it had 
been aſſiſted by ſuch air, I was induced to think, becauſe (if I much miſremember not) 
when once, to gratify my curioſity, he took it out of the vial he uſually kept it in, it 
did manifeſtly ſmoke and waſte by the action of the air, and produced conſiderable 
effects of actual heat; for this being done in the day-time, in a room we could not 
darken, it could not indeed be expected, that we ſhould diſcern any augmentation of 


light; but yet that there was one, may probably be argued from the newly mentioned 


things, that uſed to be its concomitants. | 
Suck obſervations and reflections incline me te think, that, to ſpeak in a general way, 
the light of our noctilucas depends upon a peculiar and very briſk agitation of ſome 


minute particles of the ſhining matter, in point of bulk, ſhape, and contexture, pe- 


culiarly fitted to impel the contiguous æther to the bottom of our eyes; and made me 
think it not improbable, that the contact of freſh external air might contribute to this 
peculiar kind of agitation in the gummous noctiluca, as an helpful thing, and in the 
aerial noctiluca, as an almoſt neceſſary concurrent. But whether the air concurs to this 
effect, as it does itſelf excite a briſk commotion in the fumid matter it invades, or whe- 


ther the air, or ſome fine ſubſtance contained in it, operates on this occaſion as a kind 
of vital ſpirit, ſuch as is found neceſſary, not only to common flame, but to that which 


is ſuppoſed to keep animals alive; or whether the corpuſcles of the admitted air ſo com- 
bine with thoſe, that exhale from the groſſer liquor, as to become fit to be vehemently 


agitated by ſome æthereal pervading ſubſtance z whether or no, I ſay, the agency of 
the air in our phænomena be to be referred to one or more of the newly mentioned 


things, or to ſome other cauſe of a peculiar and very briſk agitation, which, to ſpeak 


in general, ſeems to have the main ſtroke in the production of light, is left to further 
inquiry. | | 


Bor I forget, that my intention was to ſet down obſervations, not hypotheſes. And 
indeed the hiſtorical part of what I had to ſay of phoſphoruſes, is far more uſeful and 
certain, than the conjectures 1 can yet make upon it. Becauſe, though I am content 
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Ons RR VAT TON S about the 
to let them paſs, in regard they may afford you ſome hints of further ſpeculations; yet 


the true ſolution of the problem, that has occaſioned this excurſion, may depend ſo 


much upon. further experiments and obſervations, that though it is not impoſſible, that 
future phænomena may favour the propoſed conjectures, yet, it is not very unlikely, 
that I ſhall hereafter ſee cauſe to change them for ſome hypotheſes, exceedingly different 
from them. To return therefore now to our hiſtorical obſervations. = | 


00 BS ERVNVATION XI. . 
Alrnovon, in the moderately ſhaken vial, when the light was quite vaniſhed, I 
could not make the liquor begin to ſhine; yet when by unſtopping it a little, the flame 
was kindled in the cavity of the glaſs, then, by ſhaking it again, though it were done 
more faintly than before, the light ſeemed to be manifeſtly increaſed by this agitation, 

OBSERVATION XII. 

Ir I took a little of our liquor, when it was in its dark ſtate, and laid it upon my 
hand, or on the ſtopple of the vial, it would oftentimes lie there without diſcloſing any 
glimpſe of light; but if I rubbed it with my finger, or ſome other fit body, it would 
then not only ſhine, but ſhine more vividly, than at beſt it uſed to do in the vial, when 
the neck of it was ftopt; and this vivid light, whilft I continued to rub the matter it 
reſided in, ſeemed from time to time to flame and, flaſh, and did not only invade the 
noſtrils with a ſtrong and offenſive ſmell, but viſibly ſent up ſtore. of ſmoke, as if it had 
been ſome common culinary flame; and when, upon my ceaſing to rub the extravaſated 
liquor, it ceaſed to ſhine for a pretty while, yet when [| returned to rub it again, it 
would again appear luminous : but by little and little the lucid virtue decayed, till it 


was to no purpoſe to rub any more. 0 


= OBSERVATI®OTN:-XHEI..--:. . 

Tux light of our liquor, when excited ſeemed for degree much like that, that I ob- 
ſerved in ſome ſpecies of rotten wood, that were not of the moſt vivid ſort; and when 
ſurrounded with bodies of black colour, the reflection of its light from them was little 
or none. But very white bodies, that were held contiguous to it, were manifeſtly il- 
luſtrated by it, eſpecially, if the eye, having been long kept in the dark (whereby the 

pil uſes to be much opened, and conſequently capable of admitting more numerous 

ams) was made more ſuſceptible of the fainter impreſſions of light. Inſomuch, 
that, when having placed the vial by me when I went to bed, and was awake ſometime 
before break of day, I encloſed both the glaſs and my head between the ſheers, the light 
ſeemed to me to be very conſiderable, and to enlighten the compaſs of a foot or more 
in diameter, and probably would have diffuſed itſelf further, if it had not been bounded 
by the ſheets, whoſe whiteneſs made the reflection of the light from them appear very 
prettily. And by the help of this light, I could eaſily perceive my fingers, and a ring 
I wore upon one of them, though I could not diſtinguiſh the colours of a reddiſh dia- 
mond, and a couple of emeralds, that were ſet in it. 


OBSERVATION XIV. 

In reference to the light within, the included flame in our vial was opacous ; for both 

at ſome other times, and even when I made the laſt recited obſervation, I could not 
at all perceive my finger, when the ſhining ſubſtance was interpoſed betwixt it and my 
eye. But in reference to external light, the flame or ſhining matter was diaphanous3 
for even in a very faint light, by which, I think, I could ſcarce have read an ordinary 
Print, if I held cur luminous vial between the window and my eye, I could very ors 


AERIAL NocTtilLUca. 

ſee my finger on the further ſide of the glafs, though, if my eye were placed between 
that and the light, the tranſparency would appear ſomewhat lefſened, becauſe the cavity 
ſeemed, as was formerly noted, filled with a kind of whitiſh miſt. And the like 
tranſparency and whitiſh fumes, obſervable in the ſame luminous ſteams or flame, when 
the vial was looked, on, againſt, and from, the light, I found, if, inſtead of the day- 
light, I employcd the light of the candle. | | 


OBSERVATION XV. 


Havinc the opportunity of a convenient place, and a fair day, I ſet the vial about 

\ noon in a window, opened towards the ſouth, and left it there expoſed to the ſun- beams 
for a conſiderable time, to try, whether they would, upon the account of their agi- 

tation, or ſome imaginable affinity of nature, kindle or excite the luciferous liquor, 

or its effluvia. But I could not perceive, that the ſun-beams had ſuch an operation, 

which 1 chiefly concluded from my not being able to perceive any whitiſh or miſtlike 

fumes in the cavity of the glaſs ; for I durſt not rely upon my not perceiving any light 

in the darkeſt corner of the room, becauſe I ſuipeed, that might proceed from my 

eyes having been accuſtomed to the great light of the then fair day, which made it leſs 

ſuſceptible of impreſſions from a faint light. 1 

5 OBSERVATION XVI. 

Acid and alcaliſate ſpirits being reckoned by chymiſts amongſt the moſt ſubtle and 
rative ſubſtances, obtainable from mixt bodies by diſtillation, I thought it very well 
worth while to try by taſte, whether our ſhining liquor did notably abound with par- 
ticles of either of thoſe kinds. I did not find, that the liquor I put upon my tongue 
was in the leaſt acid; nor that it was ſenſibly alcaliſate, as divers modern chymiſts call 
ſuch volatile ſalts and ſpirits, as are afforded by harts-horn, blood, and ſuch like ſub- 
jects of the animal kingdom: but it ſeemed to me to have an odd empyreumatical taſte, 
almoſt like that of the ſpirit of crude tartar; its ſmell being alſo like that of ſome 
empyreumatical oil, compounded with a ſtink, ſomewhat like that of ſtale urine. I 
likewiſe, for further trial, let fall upon a piece of white paper ſome drops of blue ſyrup 
of violets, to which J put a little of our liquor, ſtirring them together with the tip of 
my finger; but the mixture was not thereby turned green, which it would have been 


abounding with ſalt of an urinous nature, or (as ſome love to ſpeak) with a volatile 
alcali, Some other trials I made, though but with very ſmall quantities of our liquor, 
(becauſe I had but very little of it to ſpare;) and thele trials did, no more than the for- 
mer, evince the liquor to belong manifeſtly to the tribe of acids, or that of alcalies ; 
tnough perhaps this may not be the caſe of all the the portions of liquor, whether 
more denſe, or more aqueous and dilute, that may be obtained by ſeveral degrees of 
fire, and ſome other varying circumſtances, from the matter, that affords noctilucas. 


<Q BSERVATION: XVH, | 

SOMETIMES, when for curioſity's ſake I ſhook the vial, fo that the whole body, 
even to the b ttom, of the liquor, was ſpread all over the inſide of the glaſs, I could 
obſerve with pleaſure, that in many places divers little grains or corpaſcles, belonging 
to the opacous matter, that concuried to compoſe the liquor, {tuck nere and there to 
the infide of the vial ; and that theſe, being of a conſiſtent, nor fluid nature, and there- 
fore probab'y more denſe than the thinner parts of the phoſphorus, did ſhine very pret- 
bly and diſtinctly, and looked almoſt like extreamly little ſtars, or rather radiant ſparks 
of fire, whoſe light was briſk enough to be diſtinctly notable, notwithſtanding that 
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OBSERRVATIONS about the | 
of the flame, that was contiguous. to them, and filled the cavity of the vial. And 
theſe ſhining corpuſcles uſually continued their peculiar vividneſs, as long as I thought 
fit ro look on them. Which great vigour of theirs, together with their duration, gave 
me hopes, that the further proſecution of what had been brought thus far may afford 
us ſome, not altogether deſpicable, quantity of the- conſiſtent noctiluca, which, by 
reaſon of its denſity, tenacity, or other peculiar diſpoſition of parts, may ſhine like the 
conſtant noctiluca of Mr. Kraft formerly mentioned. EE 


4B S'E-R ViA. FT 10: NXVL. | 
Beinc deſirous to try, not ſo much what the air and agitation would do, towards 
the kindling or exciting (not the impriſoned exhalation, but) the liquor itſelf of our 
noctiluca, (that having been partly done already“) as what water would do to quench 
it; I thought fit to make the experiment, when time and many trials had much im- 
paired its vigour. And accordingly having, in a dark place, unſtopt the vial, and 
wetted the tip of my finger with the included liquor, I could not perceive, that then 
(as when it was freſhly made) it gave any ſenſible light. Wherefore, having rubbed 
the moiſtened finger againſt my other hand ſomewhat briſkly, for a few moments, both 
the rubbed part of my hand and my finger appeared adorned, each of them, with a 
flame; and though upon my dipping my finger in water (that ſtood by ready for the 
purpoſe) the flame was, as · it were, extinguiſhed, ſince the light preſently vaniſhed; 
yet, having taken out my wet faiger again, and rubbed, without having previouſly 
dried it upon the other hand, as 1 had done before, the light, as I expected it would, 
did quickly re-appear. - oe 5 „ 
| Bes1Des the foregoing phænomena of our luciferous matter, that occurred more 


regularly, there was one, that happened unexpected, and may perchance, (for till! 


have further obſerved, I dare not ſpeak it confidently) prove referable to the paper elſe- 
where publiſhed, about ſome latent qualities of the air, e 5 EL 
OBSERVATION: XIE: 

Tur phznomenon was this: having one night opened the vial ſo often mentioned, 
to ſhew the production of light to a virtuoſo, I quickly ſtopt it again, and put it in 
my pocket, till I went to fleep; and then laying it by me in the bed (as J often did) 
when the candles were carried out of the room, I perceived the light, whoſe laſting, 
1 did not expect, ſhould exceed one hour, to continue ſtill vivid enough; and then 
ſhaking it a little, before I compoſed myſelf to ſleep, I laid it by, till I waked in the 
morning, and then looking upon it again, it appeared to my eyes 'that then for ſeveral 
hours had been unaccuſtomed to the light) to ſhine more vigorouſly, than it had don? 


at firſt. And from the time I opened it over night, till the laſt time 1 had occaſion to 
Jook upon it the next morning, it had continued ſhining for twelve hours; to which, 


whether the extraordinary warmth, that was obſerved that particular night had contri- 


buted any thing, I dare not determine, but ſhall rather add, that though this phæno- 
menon happened very rarely, yet this was not the only time that I obſerved it: for 


once more it occurred to me, and that time the light continued about fifteen hours, 


that I took notice of, and how much longer it might have laſted, I was hindered from 
obſerving. But this circumſtance ſeemed conſiderable, that the long duration of our 
unbutning flame happened after the reſt of the trials and obſervations had been made; 
when by them the vigour of the luciferous matter might reaſonably be expected to 


have been very much impaired. 
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| OBSERVATION XX. PO, 
Warn I had ſet down the laſt mentioned phænomenon, I thought I had concluded 
the obſervations, peculiarly belonging to the aerial noctiluca, contained in our ſecond 
vial, and hitherto treated of. But now I find myſelf, by philoſophical ſincerity, ob- 
liged to add another phænomenon, which did ſomewhat trouble, as well as ſurprize 
me, and it was this. After the foregoing obſervations had been made with our ſecond 
vial, one night, that I came to open it, to ſhew one of my belt friends the production 
of light, I found (little to my content) that none at all appeared, though 1 ſhook the 
contained liquor, and kept the vial a pretty while unſtopt; ſo that, if he had not 
known me well, he might have entertained ſiniſter thoughts of me, till having taken 
out ſome drops of the liquor, and rubbed it upon my hand, it afforded fo vivid a light 
or flame, as ſatisfied him of the poſſibility of a true noctiluca. And ſince that time, 
J have not found the vial to afford any light, barely upon its being unſtopt; ſo that 
either (in ſpite of my care) ſomebody's unſkilful curioſity has, unknown to me, ſpoil- 
ed the liquor; or, (which is more likely) fo little a quantity, as I had at firſt, by the 
many and various trials I made with it, is diſpirited and become, as it were, effcete ; 
which it was lucky it did not do, till the forecited obſervations had been made with it. 
But, as in one of thoſe, it had been conjectured, that one of the chief accounts, on 
which the air itſelf may concur to the ſhining of our noctiluca, is, as it excited a cer- 
tain kind of briſk motion in the parts of it, I thought fit to try, whether, though 1 had 
found the bare ſhaking of the vial to be ineffectual, yet an actual heat, whereby the 
parts mult be more vehemently and variouſly agitated, might not enable the air to do, 
what otherwiſe it could not perform; I therefore held cur vial near the fire, till it grew 
conſiderably warm, and then by ſhaking it a little, and unſtopping it in a dark place, I 
perceived the exhalations, that poſſeſſed the cavity of the vial, to ſhine, as formerly 
but their light was ſo momentary, that it ſcarce ſooner appeared, than vaniſhed; and 
though afterwards it ſomerimes appeared, it was not vivid, nor laſted a minute of an 
hour, nor perhaps half ſo long; though it ſeemed, that when freſh air was then al- 
lowed acceſs to it, its duration was thereby ſomewhat lengthned. But how, long our 


matter will retain a diſpoſition to be excited, even by thele means, to ſhine, experience 
alone can determine, 
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Additional OBSERVATIONS about the A ERIAL 
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ob mey remember, Sir, that, to clear the way to the twenty foregoing obſer- 
vations, I formerly told you, that we received the luciferous matter, obtained by 
dur diſtillation, in ſeveral ſmall glaſſes, as we were able to ſave it. The parcel, that 
Was received in the ſecond vial, afforded us the phenomena hitherto recited ; and now 
It will be fit to add to thoſ ſuch as more lately occurred, upon our conſidering the por- 
ons of Juciferous matter, preſerved in the other glaſſes, and ſome alſo of the like lucid 
ſubſtance, prepared another way. And though theſe obſervations be not ſo numerous, 
a the former, and be, a few of them, near of kin to ſome of the others; yet I thall 
58 n here to ſubjoin them, both becauſe moſt of them are new, and thoſe, that 
3 or, will ſerve to confirm and elucidate ſome of the foregoing obtervations. Beſides 
Al K 18 not eaſy to know, what phenomena May, and what cannot, be uſeful, (o 
Vor. 17 — Eee frame 
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frame or verify an hypotheſis of a ſubject new and ſingular, about which we have not 
as yet (that I know of) any good hypotheſes ſettled; 

A ſmall portion of liquor, (not much exceeding a ſpoonful) that was the firſt, ' and 
was judged: the beſt, I ſaved, being put into a long, and ſomewhat ſlender cylindrical 
vial, made of white or chryſtalline glaſs, afforded us the enſuing phenomena. 


OSN 

Soon after the muddy liquor (for ſuch it appeared to the eye) was poured into the 
vial, it was ſo vigorouſly luminous, (probably, in great part, from the contact and in- 
ſinuation of ſo much air, as it met with in its transfuſion, ) that not only it ſhone vivid- 
ly, but continued to ſhine ten hours, that I took notice of, before my occaſions made 

Tr1s experiment minds me of an objection, which I ſhould have propoſed and an- 
ſwered at the beginning of the foregoing paper, if J had then remembred to do it. 
For, whereas it may by ſome be thought improper for me to call our luciferous matter 
a ſelt-ſhining ſubſtance, in regard that it is not Jucid, without the concurrence or help. 
of the air: 1 anſwer, that I do (and juſtly may) employ the word ſelf-ſhining, to ſig- 


nify, that the light our matter affords, is not a light borrowed. from any external lucid, 


as is done by the Bolonian ſtone, and the phoſphorus Balduini, but proceeds, as it were, 
from an inward. principle of light. And men ſcruple not, upon ſuch an account, to 
reckon the flame ot a candle, and a glowing coal, to be ſelf-ſhining bodies, though 
neither of. theſe will be kindled, or continue to ſhine, without the aſſiſtance of renewed 
air, no not for a few minutes: whereas, the newly recited phænomenon of our nocti- 


luca ſhews, that our prepared matter being for a very ſhort time, (perhaps but few 


minutes) impregnated by the air, it will continue to ſnine many hours in a well ſtopped, 
glaſs, that hinders it from being relieved by any ſupply of freſh. air. 


: OBSERVATION It. 
Wren I ſet down the fifth, and ſome other of the foregoing obſervations, I was 


not at leiſure to diſcourſe the reaſons, that induced me to.try. for an aerial noctiluca; 


and now allo to ſave time, I ſhall forbear launching into ſpeculations upon that ſubject, 
and only tell you hiſtorically, that, preſuming the matter, that. would ſhine. in our 
cylindrical glaſs, would not be ſo much the liquor itſelf, as an aggregate of ſuch ef- 
fluviums of it, as, affected and excited by the air, would become lucid; I thought fit 
to take particular notice, how the air would work upon the exhalations of this more 
vigorous liquor. And accordingly, having heedfully opened the vial, , though I very 
ſoon after ſtopped it again, I obſerved a great commotion to be made in the cavity of 


the glaſs, unpoſſeſſed by the liquor: for the now lucid exhalations ſeemed to have 2 


nimble and almoſt circular motion along the ſides of the glaſs, and to make, as it 
were, a. little whirlwind, that impetuouſly carried it round; and this renewed rotation 
was not only manifeſt, but laſted much longer than one would have expected: ſo great 
a commotion did the air ſeem to have produced in the effluviums of the liquor, and 
perhaps in the neighbouring parts of the liquor itſelf. Upon the ceaſing of this un- 
uſual motion, the light did not ceaſe, but perſevered, though 1 had not occaſion to ob- 
ſerve how long it would have laſted. i 8 


OBSERVATION III. 3 
I vi. not determine, whether the vertiginous motion, mentioned in the newly te- 
eited obſervation, was in part produced by what happened in the enſuing phenomenon, 


waich — that having heedfully taken out che ſtopple of our vial in a dark 25 
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aſter it had for a long time ceaſed from ſhining, I obſerved the external air to ruſh into 
the cavity of the glaſs with noiſe, and ſo ſwiftly, as did, I confeſs, ſurprize me: as if 
the preceding flame, though not ſenſibly hot, had, after the manner of culinary flames, 
conſiderably weakned the ſpring of the included air, and fo diſabled it to reſiſt the 
whole preſſure of the external air, when, by the removal of the ſtopple, it was expoſed 
thereunto. But I will not, as I was ſaying, determine, whether the irruption of the 
air may not have contributed to the circular motion of the lucid ſteams mentioned in 
the foregoing obſervation ; becauſe, though the affirmative ſeems a probable cauſe, 
yet I was kept from concluding it a neceſſary or only cauſe of the turbinous motion, 
by my having ſometimes, when no ſuch irruption of the air had in a long time pre- 
ceded, obſerved rotations of lucid matter in the cavity of the vial: which motion there- 
fore ſeemed to proceed from ſome other cauſe, though (to add that by the by) this 
cauſe, whatever it was, produced but ſuch a rotation, as was leſs general, leſs nimble, 


and leſs laſting. 
EY | OBSERVATION VV. 


I FORGOT to tell you in its due place, (which was before the precedent obſervations) 
that, whilſt our liquor was yet freſh and vigorous, I dipt my finger in it, and moiſt- 
ned with it ſeveral places of my hands, and thoſe of ſome ladies, that were deſirous 
to be preſent at the ſpectacle. Which done, we obſerved, that the places that were 
touched, eſpecially if they were a little rubbed, ſhone very vividly, as if actual flames, 
but not of a blue colour, like that of common ſulphur, or of ſpirit of wine, were 
burning on them. And theſe flames were not at all uniform in their manner of burn- 
ing, for they often ſeemed to tremble much, and ſometimes, as it were, to blaze out 
with ſudden flaſhes, that were not laſting, (which put me in mind of ſome of the Faculæ 
ſolares.) And though it might ſeem ſtrange, that fo ſmall a quantity of matter, that 
ſtuck to this or that part of the hand, ſhould afford ſo durable a flame; yet if that 
part itſelt were rubbed againſt the ſame perſon's other hand, or the ſkin or linnen of a 


 by-ſtander, the part new touched would ſhine, as the other continued to do. And 


though theſe flames were remarkable for their vividneſs, yet they continued for a good 


while to afford the company a very pleaſing ſpectacle; and (which was remarkable) 
notwithſtanding the darkneſs of the room, it was manifeft, that they emitted great 
ſtore of whitiſh ſmoke, which, or ſome other effluviums from the ſame matter, imbued 
the neighbouring air with a rank and offenſive ſmell. The colour of theſe ſeeming 
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flames was not like the phoſphorus of Balduinus, when it is very well prepared, and 135 4 
has been expoſed to a vigorous light, red, almoſt like a well kindled charcoal; but W 
yellow, like that of the middle part of the flame of a candle. | TR he 93G, 1. 

AND notwithſtanding the blazes and ſmoke, that accompanied theſe flames, we could 2 


not perceive in them any ſenſible heat (that is, any confuſed agitation of parts, ex- 
ceeding that of the parts of our organs of touch) nor did they at all ſinge the fine lin- 
nen of the ladies, whereon ſome of them ſeemed to burn; ſo that if we admit, with 
many learned moderns, a famma vitalis in the heart, this unburning and innoxious 
flame may ſupply us with a far better ſpecimen or illuſtration thereof, than the flame 
of ſpirit of wine, that is ſtill commonly employed, for an example; though I have 


2 years ago endeavoured to rectify the error, by proving experimentally, that the 


ame of ſpirit of wine is hot and devouring, inſomuch that I have melted glaſs and 
gold itſelf with it. 


0 F.-:- 
x Wurx, with my finger dipt in the forementioned liquor, I drew ſhort lines upon 
inen, there was left a ſhining track upon that part, over which my finger ha 
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Additional Onsrrxvarions about the 


paſſed; ſo that it is not to be denied, that one may write lucid characters upon white 


paper ; and yet, when, having found our liquor too thick, or too faintly lucid, to be 
employed, like ink in an ordinary pen, I thought fit to try whether I could draw lucid 
letters with a (middle- ſzed) pencil, inſtead of a pen, and had, for that purpoſe, dipt 
it in our liqor; I was ſomewhat ſurprized to find, that the characters I had newly drawn, 
did not at all ſhire in the dark : but ſuſpecting, that the pencil might have. retained, 
among the hairs it conſiſted of, the more tenacious and vigorous pe of the matter 
it had imbibed, and had left only the more aqueous and ftrengthleſs parts upon the pa- 
per, I took the pencil in one hand, and with the other compreſſed and wreathed a little 
bruſhy part of it, to excite the matter, that probably was lodged there. By which 
means, that part of the pencil was brought to look as if it were all of a light fire, 
and ſeemed to burn like a ſmall wax ' taper; but with a more blazing and pleaſant 
flame, which ſometimes ſhooting downwards, and playing about the hairs, that com- 
poſed that part of the pencil, brought into my mind thoſe verſes of Virgil. 

Ecce levis ſummo de vertice viſus Juli 

Fundere lumen apex, tatFuque innoxia mollis 

 Lambere flamma comas, SSW. Eneid. 


Bor this delightful flame laſted not very long in its firſt vigour, but decayed by de- 


ees, till no more light at all was ſeen; after which, nevertheleſs, the flame would of 


itſelf break out, as if it came from the internal parts of the pencil, and would ſhine 


a pretty while, and then ſeem quite to expire; after which, our light would on a ſudden 
diſcloſe itſelf again, and, when it had continued a while in a tremulous motion, die 
again in all appearance. And it is to be noted, that though this artificial Ignis Lambens, 


if I may fo call it, did not, that I perceived, burn, or finge the flender hairs, among 
which it ſeemed to flame, yet, as often as it appeared, it did manifeſtly emit, perhaps 
as much, if not more ſmoke, than another burning taper of that bigneſs would have 


done. And this viciſſitude of extinction and re- appearance of light, laſted, till I was 
_ weary of obſerving it; and then, having again with my fingers compreſſed, and ſome- 
what ſtrongly twiſted the hairs of the pencil, I made them, as formerly, afford a con- 


fiderable light, which I thought was, whilſt I was in the very act of wreathing the 
hairs, accompanied with a very ſenſible, but momentary heat. OR 


8 „ W-- -: 
Bur notwithſtanding the newly recited heat, it was in vain that I tried, by com- 


preſſing the pencil firſt, and then rubbing it upon gunpowder, well dried, and ſome- 


what heated, to fire the powder. This I failed to do likewiſe, when I made the trial 


with circumſtances ſomewhat more likely to make it ſucceed. Which I the leſs won- 


dered at, becauſe I remember Mr. Kraft, when he kindled gunpowder in my lodging. 
was fain to make uſe of his conſiſtent and conſtant noctiluca; and beſides, to have 
the gunpowder prepared, by being made ſo hot, that it was almoſt ready to take fire 
of itſelf. Which circumſtance, I confeſs, J was glad of, as I alſo was of my own. 
diſappointments, and ſome alſo of his, becauſe it gave me occaſion to think, that 
this, otherwiſe innocent, fire would not eaſily be perverted to the prejudice of man- 
kind, which, I have ſuppreſſed more dangerous inventions than this, to avoid con- 

tributing to. h . V́ © ; 
Bur upon this occaſion I muſt not pretermit what happened to my laborant, when 
the diſtillation of our luciferous matter had been. freſhly made; namely, that, having 
taken up ſome of the thicker ſubſtance with a knife to put it into a vial, and 2 
2 = a nag 8 95 ound, 


— 


" _ _ AZRIAL NO TI LVA. 
found, that ſome of it afterwards ſtuck to the blade, he, being in ſome haſte to wipe 
off the a hering matter, did with his apron take-ſtrong hold of the blade on both ſides, 
and then with his right hand drawing out the blade nimbly, ſo that it was ſtrongly com- 
preſſed in its paſſage between the thumb and fingers of his left hand, he was much ſur- 
prized to feel a ſmart heat; and preſencly looking upon that part of the apron, where 
it had been produced, perceived, that it had in it two holes of ſome bigneſs, which 


he concluded muſt have been produced there by burning, both becauſe of the intenſe 


heat he had felt before, and becauſe it was a new apron; which when J had called for, 


and heedfully inſpected, I did, with him, impute thoſe holes to the action of the fire. 


Whence I judged it very probable, that the thicker and almoſt unguentous part (if ſo 
I may call it) of our lucirerous matter had a great diſpoſition or propenſity to admit a 
very briſk agitation, ſince by an almoſt momentary, and not very vehement motion, 


it was put into an agitation, that made it capable of burning new callicoe (for of that 
the apron was made.) 5 


ORS ERV ATI ON VE. 
S;nce I uſually ſet down the nocturnal obſervations about our noctiluca from time 
to time, as I make them, whilft they are freſh in my memory; and alſo have ſent away 
to a friend many of the precedent, before I wrote (or made) the ſubſequent; you will 
not, I hope, think it ſtrange, either, that, not having moſt of my materials at once 
together before me, I have not methodized them; or, that having been able to make 
but gradual diſcoveries of the ſubject I inquire into, the things, I write of ir, ſhould 


now and then chance to be coincident, and my expreſſions about it ſhould ſometimes 


not be altogether uniform, but the latter parts ſhould agree more or leſs with the for- 
mer, as new or varying phenomena happened to require. 5 
Upon this account, I ſhall not ſcruple to ſubjoin, what has ſince occurred to me 
about the phænomenon, formerly mentioned in the ſixteenth obſervation; where I told 
you, that I could not then clearly find, either an acid or an alcaliſate ſalt to be predomi- 
nant in the luciferous matter, I then made uſe of. But, having fince employed ſome 
of the water, that was taken out of a receiver, after it had there been ſomewhat impreg- 
nated with that matter, I thought fit to try, whether this water, wherein probably the 
 faline particles of our ſubject might be more copiouſly diſſol ved, or more active, would 
not diſcover itſelf to contain ſomewhat of volatile alcali. And to ſatisfy myſelf of 
this. I dropt a little of the liquor upon ſome ſyrup of violets, that I had put upon a 
piece of clean paper, and found I was not miſtaken, in thinking it would change the 
colour of the ſyrup from blue to green; which yet it did more faintly, than the vo- 
latile alcalies, (as they call them) even when they are phlegmatic, are wont to do. 
This liquor likewiſe, as I remember, made ſome conflict with ſpirit of fait, when ! 
firſt put them together, as I inferred from the commotion of the mixture, and the 
bubbles thereby produced. Nor were theſe the only ways, by which I was induced to 


think, that a volatile alcali, not an acid ſalt or fpirit, was the predominant, if not the 


only falt, contained in the faintly impregnated liquor. 


3 OBSERVATION. VII. | 
Berort I had ſet down many of the obſervations contained in the firſt paper, I was 
defirous to try, what would happen to our luciferous matter in ſuch a vacuum, or, if 
you pieaſe, in ſuch highly rarified air, as is wont to be produced by our air-pump. Bur, 
in regard a glaſs was to be opened in the exhaufted receiver, which is difficult work to 
I was fain, for want of conveniences, to deſiſt from my endeavours, and proſecute 


dme other experiments, (moſt of them already recited} till at length being furniſhed, 
though 
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though not with accurate, yet with tolerable means of making a trial, and thinking 


Additional © O BSE RVATIONS about the 


an imperfect one, better than none at all, I took a vial, that had ſome luciferous mat- 


ter in it, though but fuch, as was nor apt to ſhine long at a time; and this vial being 


well ſtopt, I kept till the flame or light within it expired; then, having placed the vial 


in a receiver on our pneumatic engine, we pumpt out the air, and then (not without 


ſome difficulty) pulled out the cork in a dark place, whereupon there preſently ap- 
peared ſome light in the cavity of the vial, which I the leſs wondered at, becauſe we 
tound by certain ſigns, that by reaſon of ſome diſadvantageous circumſtances, we 
could not ſo well pump out the air, and hinder the ingreſs of new, as not to leave, 
(though but very little, yet) enough to excite a flame, that by former experience we 


found to need but an inconſiderable quantity of freſh air: but we obſerved, that by the 


commotion of the air, occaſioned by the pumping, the flame would be, as it were, 


ventilated, and blown up, or made to ſhine more vividly. 


OBSERVATION IX. 


Bur, not being ſatisfied by the foregoing experiment, I thought fit to vary it, after 
the following manner. There was taken a pretty large piece of paper, which, being 
well moiſtned, and partly beſmeared with our luciferous matter, was thruſt into a 
ſomewhat wide-mouthed glaſs, which, being put unſtopt into a receiver faſtened to our 
pneumatic pump, and with it kept-in a dark place, did there ſhine, as I expected it 
would, by reaſon of the contact of the air yet contained in the receiver. Preſently 
after this, the pump was ſet at work, and we obſerved, as formerly, that the com- 


motion made of the air- about the vial did manifeſtly enough increaſe the light for a 


while; and that the light ſeemed to be leſſened, during the pauſes intercepted between 


| theſe commotions, both by reafon of the reſt, as of the abſence of the air. And I 


likewiſe took notice, that the flame, that ſeemed to paſs from one part of the wrinkled 
paper to the other, did ſometimes appear to have, as it were, a palpitation, and to 


afford a very unequal light; and though, when the external air was let in through the 


pump into the exhauſted receiver, the flame ſeemed to be quenched, yet I judge that 
to be only a temporary effect of the wateriſh vapours, that the air had taken along with 
it in its way through the pump; and therefore I cauſed the receiver to be taken off 
the engine, and then, the ſpectators were quickly of my opinion, obſerving, that up- 
on the free contact of the freſh outward air, which was not like that laſt mentioned, 
depraved by moiſt vapours, the matter adhering to the paper was quickly ſeen to ſhine 
again, and that more vividly, than it had done in the receiver. But becauſe I ſuſpected, 
that this veſſel could not at that time, for want of ſome conveniences, be ſo well ex- 


hauſted, as on other occaſions it has often been, though, by the phenomena hitherto | 
recited, it ſeemed to the ſpectators, that the flame was manifeſtly befriended, and the 


light increaſed by the air, yet, I think, the experiment deſerves to be repeated, when 
ſhall be able to do it with more exatneſs. f BY. 


OBSERVATION: X.- 
Bes1DEs the liquors, that afforded us the foregoing experiments, we faved a little, 
(though but very little) of a ſubſtance, that was not liquid, but yet almoſt as ſoft as 
mud. This we obtained, by pouring ſome of our liquor, taken out of the veſſels, 
when the diſtillation was ended, into a glaſs funnel, lined with cap paper, to try whe- 
ther it would filter. But finding, that that, which paſſed thorough, was too thin and 


aqueous, the filter was haſtily, and (for that reaſon) not very orderly wrapt up, and 


put into a glaſs, not capacious, but yet of a moderate wideneſs at the mouth; Fer 
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| both the filter might be eaſily thruſt in, and the glaſs might be exactly enough ſtopt 
with a ſtrong cork. , 9 


AFTER other experiments (formerly recited) had been made, I took this glaſs, and 


carried it into a dark place; and though I could not perceive the leaſt glimpſe of light, 
yet preluming, that it contained ſome of the true matter of the acrial phoſporus, or 
noctiluca, and conſequently exhalations, that, having been hindered: by the ſtopple to 
flie away, might be kindled or ex ited by the appulſe of the air; I opened the glaſs, 


and ſaw (as I expected) an immediate apparition of light. Which light did diſeloſe 


itſelf, ſometimes upon a leſſer, and ſometimes upon a much greater part of the ver 
uneven ſurface of the included paper, and ſeemed to pals for a great while (as long as 


I thought fit to ſtay to obſerve it) from one part of the filter, and one ſide of the glaſs, 
to another: I ſay, ſeemed, becauſe perhaps the phænomenon was produced by a train 


of eruptions of flames newly. excited in ſeveral places, rather than a bare propagation 
of the ſame.. But whatever it was, the motion (which was pleaſant enough to behold) 
was ſo odd and irreguiar, that it did not ill reſemble the motion of fire kindled by ſparks, 


ſtruck into a good quantity of tinder. And this virtue of. ſhining, upon the ingreſs 


of the air, laſted. many days in the above-mentioned paper. 


ORSERYT ATION: 


Bur there was another filter, that afforded us a pleaſing variation of this phæno- 


menon; the matter wrapt up in the inſide of this paper, being ſomewhat more copi- 
ous, or better conditioned, than that, which adhered to the other Jately ſpoken of. 
We took then this paper, and having unfolded it, and kept it diſplayed in a dark place, 
we had the pleaſure to ſee a conſiderable number of flames, of differing ſizes and fi- 
gures, diſcloſe themſelves at the ſame time; and though moſt of them were vivid, yet 


few of them continued long in the ſelf ſame place, but they ſeemed frequently to change 


their ſituations among themſelves, as well as their figures, and extent; or elſe new 
flames did inceſſantly break forth in new places, according as the exhalations, that.did 


copiouſly and irregularly mingle with the contiguous air, did in ſeveral places happen to 


be in part, as it were, kindled by it; I ſay, in part, becauſe, from the flames them- 


ſelves, as well as the unſhining parts of the filter, there did manifeſtly aſcend good 
| fore of ſmoke, viſibly by the light afforded by the ſhining matter: and thefe flames 


dd not keep a conſtant tenour in their way of blazing, but had their tremblings and 

emications, and theſe being uſually accompanied with changes of figure, and eruptions. 
of light in ſeveral places at the ſame time, it was a very pleaſant fight to ſee the whole 
area or ſurface of the diſplayed filter look as the ſky ſometimes does, eſpecially in hot 
countries, when the eye may perceive flaſhes of lightning break forth in ſeveral places 
at once: but our coruſcations, being as well more numerous, as innocent, made the 
filter appear almoſt as variegated as marble paper; but with this advantage, that, 


beſides that the appearance was almoſt perpetually changing, the yellow parts were 


not only coloured, but lucid, and afforded thoſe, that looked on them with me, a de- 
lightful ſpectacle, that laſted as long as we thought fit to gaze at it. | 
: OBSERVATION: XIII 
Havixe ſtrongly ſuſpected, that the agitation, duly modified, of a diſpoſed matter, 


was at leaſt one of the chief agents in the production of light; I was not difcouraged,. 


by finding that ſhaking of the vial, or making the contained liquor more than luke- 
warm, would not produce any apparition of light: I was not, 1 ſay, thereby diſcour- 
aged from trying, whether a more intenſe heat, which would communicate a briſk 


and 


o W — - * ” 
VO * . oy Pies; OPT? >» * 18 Pe 2 
«286% ——__ p 8 3 
7 : 
„„ oO Ee een. a ef dart £5. toe; D 


„ GA won. ons 
8 2 
_—— 


* 
- — V — 
5 — 
. ® 2 * 8 a 4D. * 3 
n 233 ** 
* 4 — 2 
EF — „ 8 1 
* * A 
2 : 
= 


— "= — © 
OO” — "2c 209 *- a> a 
1 


. N 4 4 * 
n CER hs - Fa = 
- n . 4.24 : 4 . 9 £ = — wo 2 SIPS pf 
12 6 4 r Ee: - age, 4 * EL 4 » _ ”, 56 te oe VS "PORE £15 WP” b 5 Nad 2 gs > 
W — A - fy h W . re — | 
K ix 2 5 * / 2 a p - 4= "#1 > A N. 2 2 . 2 
0 ) hot 
1 ME * 2 FR 
* — Þ * 


Fo fe rr tary _—_— CON cams — N 


—ͤ Ü—-Ä 
5 27 3 TS 


„ K —— 
* « ; r 
\ N * 


"4 


thro hs a 


- » nn 


Bt rear vane nn 
: 2 


rr 


ws ee 


n 
Y * 


3 k 8 x 


ras Wa * 
94 > eee HE n. CN ad, 
44208 
bn 3 — 5 * 79 


„ 
gn 22 $230” 4 ET 
1 . 77 eng A. 
A 2 2 1 
ow; wit dv f 3 
* * D 
R 


TW 

o r 
N Is I% 

Q 4 

= 4A > Ys 

1 » ><a. A 

2 * 
Y I TM. > © * 


ceaſed quite. 


| if 

Auallitional OssENVATIONS about the 
"and various motion to a multitude of the corpuſcles of the Juciferous matter, diſperſed 
through the liquor, would not do, what a fainter agitation was not able to perform. 
I Troverr alſo, it deſerved to be tried, whether a conſiderable variation of phæno- 
mena would not be conſequent to our changing the figure and capacity of the glaſs; 
-eſpecially, if all immediate commerce between the cavity of the veſſel, and the out- 
ward air, were carefully prevented. „„ De | 

"In order to both theſe trials, I took ſome ſpoonfuls of aqueous liquor, impregnated 
with ſome of the more ſoluble portion of the luciferous matter; which liquor, when 
it was ſettled, was tranfparent, as having but an inconſiderable quantity (which could 
not eaſily be ſeparated from it) of that muddy ſubſtance, formerly more than once 
mentioned. And this clear liquor, which, (perhaps becauſe of the abſence of that 


thicker ſubſtance) was, as it ought to be for my purpoſe, ſo faintly impregnated, that 


it would not, with ſhaking, or a mild heat, afford any light, was put into a round 


bolt glaſs, whoſe globous part was capable of holding three or four times as much, 
and whoſe ſtem (or pipe) was proportionable in wideneſs to it, and above a foot in 


length. Having carefully ſtopt this veſſel with a cork and ſealing-wax, it was in the 
night - time ſet in ſuch a poſture, that, by the intervention of ſand, it might be heated 
without breaking, (as otherwiſe it would have been in danger of doing.) and when 
the ball was made fo hot, that I could not well endure it in my naked hand, I ſpeedily 
removed the veſſel into a dark place, and having ſhaken the liquor, I perceived a light 
to break forth in the ball, which preſently diffuſed itſelf thorough the whole cavity of 

it, but as quickly diſappeared. And ſome time after, eſpecially upon ſhaking the glaſs, 
the light would break forth again, and ſoon after vaniſh; and theſe fulgurations or 
flaſhings of light continued for a while to appear now and then; but were unequal, 
both as to their extent, vividneſs, and duration; and when the liquor grew cold, they 
oh OBSERVATION: XII. Tt 
Bur whilſt it was yet conſiderably hot, I thought fit to try, whether by breaking 
the liquor by a ſtrong concuſſion, ſome lucid ſubſtance would not be made to pals - 
out of the globous into the cylindrical part, and fo vary the phænomena. And to this 
purpoſe, having violently ſhaken the liquor at ſeveral times, with pauſes interpoſed, I 1 
perceived ſome conſiderable portions of the lucid matter to aſcend into the pipe; and 


particularly once I had the pleaſure to ſee a portion of ſhining ſubſtance, about the 
| bigneſs of a filbert, or ſmall almond, mount directly upwards like a flame, but not 


very ſwiftly, from the globous part of the glaſs, all along the pipe, till it reached the 
upper part of it. And at other times, ſuch flames aſcended into the pipe, but not ſo 


high; whence many would have confidently inferred a poſitive levity in flame; which 


yet I forbear to conclude, becauſe I once (at leaſt) obſerved, one of theſe portions of 
ſhining matter to deſcend from the higher to the lower part of the ſtem, ſtill retaining 


its lucidneſs all the way. 


I caxnnoT now ſtay to debate, whether the phænomena, appearing in this glaſs, 
may illuſtrate, or facilitate the explication of what happens in the production and mo- 
tions of ſome of thoſe meteors, that are called fiery; ſuch as the Ignis Lambens, fall- 
ing ſtars, frequent lightnings without thunder, in hot ſummer- nights, and that wan- 
dering flame, called Ignis Fatuus: And whether or no, it may be faid, that when ſuch 
bodies are generated, there happens to be a convention of particles ſo aſſociated, that 
they mutually agitate each other, or are fitted to be agitated by a pervading ethereal 
ſubſtance, and put into a motion, like that, which in the lately mentioned portions of 
our ſhining matter, was able to produce light? 
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OBSERVATION XIV. 

Bor, inſtead of purſving this enquiry, I ſhall relate to you a phænomenon, that 
to me, as well as thoſe I ſhewed it to, was not a little delightful. For having, by a 
concuſſion, fit for that purpoſe, as it were ſpread the liquor at once all over the inſide 
of the globe, and of part of the ſtem, it was pleaſant to behold, how the luciferous 
matter, dividing itſelf variouſly in its paſſage downwards, adorned the whole cavity of 
the glaſs with a company of ſmall lucid bodies, that both ſhined and twinkled, like ſo 
many little ſtars, adorning the celeſtial globe; and the pleaſantneſs of the ſpectacle was 
increaſed, by their having manifeſt motions, as well as true light. The ſlowneſs of 
their deſcent, in lines; many of them very oblique, made this pleaſant ſight laſt the 
longer; and having more than once reiterated the experiment, (though not till with 
equal ſucceſs,) it afforded me ſome varied phænomena; which I ſhall now forbear to 
mention, both becauſe I want time to write, and am weary of writing, as I fear you 
may be of reading. And therefore I ſhall here conclude your trouble and my own, 
as ſoon as I ſhall have added the two following particulars. 


3 r XV: 8 
Tux firſt whereof is this, that having in ſuch a bolt-glaſs, as has been lately de- 
ſcribed, given purpoſely and heedfully a certain Kind of ſtrong ſhake to the included 
liquor, when it was at a due degree of heat, (which was not intenſe) 1 obſerved, that 
on one ſide of the globous part of the pals and above the body of the liquor, there 
was generated, as it were, a great ſpark of lucid matter, about the bigneſs of a pin's 
head; and yet hence, (as I expected) there quickly was a flame or light diffuſed through 
the capacity of the globe, where it ſoon after vaniſhed. From which phenomena, 
and ſome others of affinity to it, whether it -may be argued, that this was a true flame, 
which from a very ſmall beginning, was increaſed. by propagation, and kindled the 
diſpoſed exhalations, that it found diſperſed throughout the cavity of the glaſs; or, 
that the motion of all light is not neceſſarily inſtantaneous, ſince the progreſs of it, 
even in ſo ſmall. a ſpace as our glaſs comprized, was diſcernable, I have not now the lei- 


ſure to debate, but muſt haſten to the aſt of the two promiſed particulars, which 
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OBSERVATIDN XVI. 
FT ar, (not here to mention, how I have preſerved a diſtilled luciferous matter, 
both with and without additaments in a conſiſtent form) to try how long I could preſerve 
our liquor, in a capacity to exhibit ſuch pleaſing phznomena, without giving it new air 
from time to time, but only by keeping in the ſpirituous parts; I cauſed the ſtem to 
be hermetically ſealed ; preſuming, that, notwithſtanding this, I could, by 2 certain 
Cautious way of holding the veilel, ſafely bring the included liquor to an heat, ſuffici- 
ently intenſe, to afford us the phenomena of light. In which ſuppoſition I was not 
miſtaken, ſince the laſt recited phænomenon, beſides ſome others, was made in this 


hermetically ſealed veſſel, in which the contained liquor does, as I this night tried, con- 
tinue fit for that purpoſe. 


Vor. IV; | | F ff 
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Of the Way of preparing the AE R 14 l. N OCTILUCA, 


HE ſeveral phænomena of our aerial phoſphorus or noctiluca, wherewith you 
have hitherto been entertained, have, I doubt not, raiſed in you a preſſing cu- 
rioſity to know, of what matter this felf-ſhining ſubſtance was made, and how that 


matter was prepared, to be capable of affording it. 


Tnovo two or three years are now paſt, ſince I cauſed to be made, more than once, 
in my furnaces, a phoſphorus, not unlike that of the learned Balduinus, (I ſpeak thus 
cautiouſly, becaufe I am not ſure, what particular matter he employs, and I have 


brought more than one ſort of mineral bodies, to ſhine ;) yet I forbore to divulge 


what 1 knew, becauſe (as I declared to ſome curious men, that preſſed me to do it,) [ 
was willing to leave him the liberty of publiſhing his invention. But finding he has 
not yet thought fit to impart it to the world, there appeared the leſs cauſe to expect, 


that the ſecret of the noctiluca, which is a much more valuable thing, would be ſud- 


denly made public: and therefore, without long waiting any man's leiſure, I reſolved 


to impart to the curious, (and particularly, fir, to yourſelf,) the knowledge of the 


matter | wrought upon, and ſome directions how to manage it. And in purſuit of 
that reſolution, I am willing to gratify the virtuoſi with that very proceſs (for ſubſtance) 


' which I ſet down for my own remembrance, after I had the firſt time actually made 


the aerial noctiluca; and which F afterwards depofited, feated up, in the hands of the 
very ingenious ſecretary of the Royal Society, in the prefence of divers members of 
that illuſtrious company. And though, ſince that time, ſome other trials have enabled 
me to obſerve ſome circumftances, pertinent to that purpoſe ; yet I thought fit to leave 


it as it was, that others finding themſelves, in ſome ſort, _ to employ their own 


induſtry, their trials may, as mine have done, produce an inſtructive diverſification of 


effects, in an attempt, where experience invites me to think, that various degrees of 


fire and other circumſtances, (and perhaps cafualties too) may diverſify the phænomena, 
and thereby both inrich the yet wanted and deſigned hiſtory of light, and aſſiſt the ſpe- 
culative, to accommodate a good hypotheſis. to them. Reſerving then for another 
ſhall now only give you a few ſhort advertiſements about it. 

Fmsr, I will not poſitively affirm, that the matter, I employed, is the very ſame, 


time my latter remarks upon the obſervations and proceſs, delivered in this paper, I 


that was made uſe of, by the ingenious German chymiſts in their noctiluca; for ſome 


inquiſitive men have very Jately told me, that the Germans mingle two or more diſtil- 

lable materials; whereas I employed but one matter, capable of diſtillation, _ 
SECONDLY, though all the twenty foregoing obſervations, and moft of the ten ad- 

ditional ones annexed to them, were made with that ſubſtance, which I gueſs to be at 


leaſt the chief, that is employed by the Germans, (which was done. for a particular 


reaſon, not needful to be here expreſſed, ) yet I firſt thought, and upon my very firſt 
trial, found, that it is poſſible to make a noctiluca of a dry and pulverable ſubſtance, 
that, for ought I can gueſs, was never employed by Mr. Kraft, or thoſe he had his 
ſecret from. And beſides this ſecond ſort of phoſphoruſes, we made a third, that was 
obtained from a body, that never had been either a part, or an excrement, of a human 
body, nor was mingled with any thing, that had been ſo. But though I found theſe 
ſelf-ſhining ſubſtances ſomewhat differing from thoſe made of the liquor, hereafter to 
be named; yet, I cannot ſtay at preſent to ſay any thing more of them, being content 
to have intimated, that ſelf-ſhining phoſphoruſes have been actually obtained from mole 
ſingle ſubjects, than one. 5 
2 


a - 
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Of the Way of preparing the Atrial NocTILUCA, 403 
THIRDLY, to name the matter, though never ſo explicitely, would not, in my opi- 
nion, have ſufficed to inform thoſe, that would work upon it. For chymiſts themſelves 
- would, in all prebability, work, (as hitherto, on other occaſions, they have wrought) upon 
the volatile and ſaline, which they preſume to be the only ſpirituous and noble parts 
of the concrete, throwing away the reſt as uſeleſs and abominable. And on this occa- 
ſion, let me add, that I was the rather induced to ſet down this proceſs, that we may : 
both obſerve and thankfully acknowledge the wiſdom and bounty of the great author 
of nature, who, for our encouragement to ſtudy even his meaneſt works, has been 
pleaſed; in a body, that is commonly thought one of the deſpicableſt of the univerſe, 
to lodge ſo glorious and excellent a thing, as a ſelf-ſhining ſubſtance. . 
FouRTHLY, and I ſcarce doubt, but this, though it will be admired now, will be 
much more prized hereafter, when it ſhall be brought to greater perfection; and when 
men ſhall have diſcovered more of its uſes, which probably will be great in phyſic, and, 
perhaps I might add, to ſome purpoſes, that few chymiſts themſelves do yet dream of. 
FiFTHLY, one thing remains, that, to ſave ingenious men ſome labour and charge, 
I think fit to give early notice of; namely, that having, for trial ſake, employed the 
liquor, hereafter to be named, without previous fermentation or putrefaction; though 
it was proceeded with after the ſame manner with that, whereby we obtained our noc- 
tiluca; and though it afforded a ſubſtance, for colour and conſiſtence, not unlike our 
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luciferous matter; yet I could not find, that that ſubſtance would at all ſhine. And 10 
indeed, there are ſo many circumſtances, whoſe miſtake may make the experiment | 
miſcarry, (as 1 have found to my trouble, even fince the phoſphorus, whoſe pheno- [ 
mena are firſt ſet down, was made,) that, though 1 were not now in haſte, I ſhould 1 
be content to take time to learn better from experience, how to inſtruct others, before 
I venture to do it circumſtantially; and he, that ſhall, at the firſt attempt, ſucceed in f 


preparing this liquor, ſhall be thought by me, either a very ſkilful, or a lucky operator. 
S1xTHLY and laſtly, that it may appear, as well by the very different preparations, 
as by the differing phenomena of the phoſphorus herme.icus, and of the aerial noc- 
tiluca, that there is a great diſparity between thoſe lucid bodies, I ſhall here briefly 
add the way we employed to make either the phoſphorus Balduini, or ſome other like 
it, (for I am not certain, what is the very way of that learned man) as it was pract iſed 
in my furnaces; which, in ſhort, is this. . 5 
A diſſolution being made of fine white chalk in good ſpirit of nitre, or clean aqua 
fortis, it is to be filtrated thorough cap- paper, and the clear ſolution is to be evaporated, 
till there remain a dry ſubſtance: with this white calx, you are to overlay the inſide 
of ſome veſſel, made of good earth, that will endure the fire, and that of a round 
figure, which is more convenient, than that of ordinary crucibles; and to the matter 
contained in this veſſel, you are to give for about half an hour or an hour, (according 
to the largeneſs of it, and other circumſtances) a due degree of fire, which it is nor 
ealy to hit, and which ordinarily requires a conveniently ſhaped veſſel, whereby the 
flame or heat may be reverberated, till you perceive the matter to have acquired a Cit- 
Poſition, to retain the light; and then the earthen veſſel, which uſually ought to be 
lomewhat ſhallow, and not to exceed many inches in diameter, is to have a cover of 


45 glaſs or cryſtal carefully cemented on to it, to preſerve it from its great enemy, 
e air. 6 | 
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R Wuar we have obſerved, in proſecuting this preparation, is not ſo proper to be de- 
wing at this time, when my haſte, as well as ſome other things, make it more fir, 
<A we ſhould forthwith return to our aerial noctiluca, of which, after the foregoing 
ings have been premiſed, it is time, that now there ſhould follow the proceſs. 
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was increaſed, and at length, for five or fix hours made, (N. B. whieh it ſhould be in 


another ſubſtance, that was judged more ponderous than the former, becauſe (N. B.) 


wherein the ſhining faculty chiefly reſides, do not confilt, not (as one would expect) of 
more fixt ſalt, and ponderous fœtid oil, aſſociated in a peculiar manner and proportion. 


lucidneſs of our luciferous matter; and alſo, both to add ſomewhat to what, (two or 


conjectures, and perhaps more phænomena to ground them upon. In the mean while, 


compliments to you; I ſhall at preſent only beg the favour of your candid animadverſions 


O the Way of preparing the ARRIAL Noctituca, 
JJC 


THERE was taken a conſiderable quantity of human urine, (becauſe the liquor yields 
but a ſmall proportion of lueiferous matter,) that had been, (a good part of it at 
leaſt) for a competent while, digeſted or putrified, before it was uſed; This liquor 
was diſtilled with a moderate heat, till the ſpirituous parts were drawn off; after which, 
the ſuperfluous , moiſture alſo was abſtracted, (or evaporated away) till the remaining, 
ſubſtance was brought to the conſiſtence of a ſomewhat thick ſyrup, or a thin extract. 
This was well incorporated with. about thrice its weight of fine white ſand, and the 
mixture was put into a ſtrong retort; to which was joined a large receiver, in good 
part filled with water. Then, the two veſſels being carefully luted together, a naked 
fire was gradually adminiſtered for five or ſix hours, that all, that was either phleg- 
matic, or otherwiſe volatile, might come over firſt. When this was done, the fire 


this operation) as ſtrong and intenſe, as the furnace (which was not bad) was capable of 
giving. By this means, there came over good ſtore of white fumes, almoſt like thoſe, 
that appear in the diſtillation of oil of vitriol; and when thoſe fumes were paſt, and. 
the receiver grew clear, they were after a while ſucceeded. by another ſort, that ſeemed 
in the receiver to give a faint bluiſh light, almoſt like that of little burning matches. 
dipt in ſulphur. And laſt of all, the fire being very vehement, there paſſed over 


much of it fell through the water to the bottom of the receiver: whence being taken 
out, (and partly even whilſt it ſtaid there) it appeared by ſeveral. effects, and other. 
phznomena, to be (as we expected) of a luciferous nature. 155 VF 

Tux ways J employed to make a ſelf ſhining ſubſtance, out of other matters than 
that expreſſed in this proceſs, I muſt, for certain reaſons, forbear to acquaint you with, 
at this time. 1 3 e 

I might, from the foregoing. proceſs, take occaſion to enquire, whether the matter, 


the volatile and ſpirituous parts of our animal liquor, but of its (not abſolutely, but): 
And from thence I might take a riſe, to propoſe my. conjeEtures of the cauſe of the 


three years ago) I wrote about the deſpiſed ſapa of urine, in reference to ſome uncom- 
mon menſtruums; and to make enquiry into other things relating to-the nature of light: 
and flame, eſpecially as found in our noctiluca: thele things, I ſay, I might hence take 
occaſion to propoſe my thoughts of; but want of time, together with hopes of further 
diſcoveries, make me willing to defer the doing it, till I ſhall have more leiſure to frame 


that, I may no further lengthen a letter too prolix already, by apologies for myſelf, or 


upon what I have written, and of thoſe ſingular obſervations I hear you have made, 
about the light of ſtinking fiſhes; both which, you need not doubt, will be as welcome, 


as, I doubt not, they will prove inſtructive to, 
SIR, 

: Your moſt affectionate, 

and moſt humble ſervant, 2 
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A NEW LAMP, contrived by the Honourable Nobert Boyle, Eſq; 
' Firſt printed in Hooke's Philoſ. Colle. No. ii. p. 33. An. 1680. 


ABCD is a veſſel of latton well ſodered every where. B C, E F, are two bottoms 
ſodered to that veſſel. 
aperture is in the great cavity FA. His a hole in the pipe F G, opening between 
the two bottoms BC, EF. I is another hole, to which is ſodered a pipe I G 
bended upwards at G. PP is a little veſſel fit to receive the wick of the lamp. L 
M is a ſlender pipe open at both ends, and ſodered to the cover A D in L, and to 
the bottom E F in M; ſo that by that pipe the external air may communicate be- 
tween the two bottoms, without penetrating into the cavity AF. N is a ſhort pipe 
ſodered to a hole in the cover A D, ſo that thereby one may pour oil into the cavity 

AF; and ſtop it afterwards very cloſe with cork. e 


OR the filling up this engine, you muſt ſtop the aperture G of the pipe I G with: 
9 a long pin fitted for that purpoſe, and the upper end of the pipe L M muſt be 
| ſtopped too: then pour in your oil by the aperture N; which done, this ſame aperture 
N is to be ſhut up exactly, and both the others to be opened, viz. G and L. Then it 
will come to paſs, that the oil through the pipe I G will run and fill the veſſel P, until 
its ſuperficies be in the ſame level with the hole H and no more, as might be eaſily 
_ demonſtrated, 


Now it 18 eaſy to ſee, that this lamp is free from all the inconveniences the lamp of 


Cardan is ſubject to; for, 2 . 

1. THz air doth not get into it by ſtarts, or gluts, as it doth in Cardan's lamp; but 
when the oil in PP being waſted by the flame, comes to have its ſuperficies lower than 
the hole H; the oil from the cavity A F runs into P P gently, becauſe its place, left 


in the cavity A F, is eaſily ſupplied by the external air, which thorough the pipe L M 
and the hole H gets up into the ſaid cavity A F. 1 55 


2. Wren the air contained in the cavity A F comes to be rarified by ſome heat, it 
drives out much oil, and fo is able to choak Cardan's lamp; but in this, the oil being 
ſo driven out, gets into the ſpace between the two bottoms, as well as into the veſſel 


PP: now the ſaid ſpace between the two bottoms, by reaſon of its largeneſs, receiving 


twenty or thirty times more oil than the veſſel PP, it follows, that the ſuperficies of the 


oil therein riſeth twenty or thirty times leſs, than if all the oil had been driven into the 
ſaid veſſel. 


may be well ſhut, ſo that the air between the two bottoms, finding no iſſue, may keep 


the oil from filling that ſpace, which by that means, when the hole L is open, will be 


fit to receive the oil driven by the rarefaction of the air in the cavity A F. 


3. THe oil being always kept almoſt at the ſame diſtance from the flame, the wick 


will not be quickly conſumed, | ES 3 | | 
4. You have the conveniency to put new oil into the lamp, without moving or extin- 


guſhing the ſame; for you need but ſhut up G and L, and pour the oil through N, as: 


hath been faid in the beginning. ens RON 
ALTHOUGH this lamp cannot ſerve for all the uſes, that may be expected from the 


many contrivances publiſhed in the year 1677, by Mr. Hoke, yet it may be looked 
upon as uſeful too, becauſe it is eaſy to be made good and cheap without incumbrance, 


and ſo may do very well for ordinary uſe. 
2 


A DIS- 


FG is a pipe ſodered to the bottoms aforeſaid, and whoſe 


Therefore, when we fill the lamp, we muſt take care, that the pipe L. 
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A DISCOURSE of THINGS above REASON. Inguir: 
ing whether a PfiLosorHER ſhould admit there are any ſuch, 
To which are annexed by the Publiſher (for Affinity of the 
Subjects) ſome Advices about judging of Trincs, ſaid to 
tranſcend RE ASON. | 
An ADVERTISEMENT. 
HE latter of the two following dialogues is but a part of a diſcourſe, conſiſting 


of ſome conferences, whereof that was neither the firſt nor the laſt. This it was 
thought fit the reader ſhould have notice of, that he may the more eaſily gueſs upon 


what account it is, that ſome clauſes in the firſt page, (and perhaps a few other paſſages 
elſewhere,) contain ſomewhat, that appears not altogether the ſame it would have done, 


if there had been no need to make any alteration art all in that page. But becauſe, 
though there was a connection between that dialogue and the reſt of the papers, from 
which it is diſmembered, yet its dependency upon the others is not ſo very great, but 


that the publiſher thought the divulging of it might be uſeful and ſeaſonable; and there- 


fore finding, that want of leiſure, and much diffidence, made the author unwilling to 


reviſe, and part with the other papers, that accompanied this, which now comes forth; 


he prevailed with him to ſuffer that dialogue to take its fortune, which the publiſher 
hopes may be ſuch, as may encourage the author to communicate what he has further 


meditated upon ſuch ſubjects. 


A DISCOURSE of THINGS above REASON, 
The ſpeakers are, Sophronius, Eugenius, Pyrocles, and Timotheus. 


W HE ſeriouſneſs you yet retain in your looks, and the poſture we found you 
in at our entrance, makes me fear theſe two gentlemen and J are unſeaſon- 


able intruders, that are ſo unhappy as to diſturb your meditations. | - 


Sopbron. InsSTEap of doing that, you will much promote them, if you pleaſe to ac- 


company me in them: for the ſubject, that buſied my thoughts, is both ſo abſtruſe and 


ſ important, that it needs more than one to conſider it, and deſerves, that he ſhould 


be a far better conſiderer than 1, who therefore muſt think myſelf far leſs fit for that aſk 
'than you. RE 1 


Eugen. I will puniſh the flattery of theſe laſt words, by declining to make any re- 


turn to it. 


Pyroc. Ano I, gentlemen, to prevent the loſs of time and words between you, ſhall, 
without farther ceremony, aſk Sophronius, what his thoughts were employed about 
when we came 1n, C e 

Sophron. I was then muſing upon a ſubject, that was newly propoſed to me by our 
common friend Arnobius, who would needs have my opinion, whether, and if at al}, 


how far, we may employ our reaſonings about things that are above our reaſon, as 


Chriſtians grant ſome myſteries of their religion to be. 

Eugen, Ir, by things above reaſon, be meant only thoſe, that are undiſcoverable 
by reaſon without revelation; I ſhould not heſitate to ſay, that there may be divers 
things of that kind: for the free decrees of God, and his determinations concerning the 


government of the world, and the future ſtate of mankind (to name now no others) are 


things, 


* 


A Discovurss of Trincs above REASON. 


things, which no human reaſon can pry into, but muſt owe the fundamental diſcovery 
it makes of them to the revelation of him, whoſe purpoſes they are. bs 
Bur if, by things above reaſon, be meant ſuch, as though delivered in words free 
from ſuch darkneſs and ambiguity, are not to be conceived, and comprehended by our 
rational faculty, I ſhall freely confeſs, that I ſcarce know what to ſay upon fo unuſual 
and ſublime a ſubject. „ i = _— | 
Pyroc. Fox my part, gentlemen, I think it were very requiſite to be ſure in the firſt 
place, that the ſubject of our diſcourſes is not chimerical, but that we can really know, 
that there are things we cannot comprehend, though they be propoſed to us in expreſſions 


no leſs clear than ſuch, as would ſuffice to make other things intelligible to us. 
Sophron. Lou cautiouſneſs, Pyrocles, muſt not be rejected by me, who when, before 
you came in, I was putting my thoughts into ſome order, judged it unfit to conſider, 
either how one might know what things were to be looked on as above reaſon ; how far 
we may diſcourſe on them; or whether or no any ſupernaturally revealed propoſitions, 
ſuch as divines call articles of faith, ought to be reckoned among them, till I ſhould 
have firſt ſeriouſly enquired, whether in general we ought to admit any ſuch objects of 
our contemplation, as theſe, and the like queſtions ſuppoſe. 3 
Eugen. I hope then, that this being the firſt you propoſed to enquire into, we may, 
without too much boldneſs, deſire to know what came into your mind about it. 


o 


 Sophbron, Ir IJ had brought my conſiderations to an iſſue upon that ſubject, I ſhould, 


with leſs reluctancy, acquaint you with them; but ſince I have yet made but an im- 
perfect progreſs in my enquiry, inſtead of delivering any poſitive opinion upon fo ab- 

ſtruſe a ſubject, I ſhall only tell you, that, as far as I could yet diſcern, it ſeemed to 
me, that among the objects our reaſon may contemplate, there are ſome, whoſe nature 
we cannot comprehend ; others, whoſe attributes or actions are ſuch, as that we cannot 


_ underſtand how they ſhould belong to the ſubject, or elſe that we cannot conceive how 


they ſhould conſiſt with ſome acknowledged truth. — 
Eugen. So that, if I apprehend you right, you do not only admit ſome things to be 
above reaſon, but make no leſs than three forts of them. . 5 
Sophron. Ir you will needs have two of them to be coincident, I ſhall not much con- 
tend; but, I think, the number you have named may, without any great inconveni- 


ence, be admitted : for by things above reaſon, I here underſtand (not falſe or abſurd 


ones, but) ſuch, as though the intellect ſees ſufficient cauſe (Whether on the ſcore of 
experience, authentic teſtimony, or mathematical demonſtration) to aſſent to; yet it 

finds itfelf reduced, when it is converſant about them, to be fo with a notable and pecu- 
liar diſadvantage: and this diſadvantage does uſually proceed, either from the nature 


of the thing propoſed, which is ſuch, that we cannot ſufficiently comprehend it; or 


from our not being able to conceive the manner of its exiſting and operating; or from 


this, that it involves ſome notion or propoſition, that we ſee not how to reconcile with 


tome other thing, that we are perſwaded to be a truth. The fulit of theſe three ſorts 
of things may, for brevity and diſtinction ſake, be called incomprehenſible, the ſecond 
inexplicable, and the third unſociable. But for fear leſt the ſhortneſs I have uſed in my 
expreſſions may have kept them from being ſo clear, I ſhall ſomewhat more explicitely 
reckon up the three forts of things, that ſeem to me above reaſon. | 
Tux firſt conſiſts of thoſe, whoſe nature is not diſtinctly and adequately comprehen- 
ſible by us: to which fort perhaps we may refer all thoſe intellectual beings (if it be 
granted that there are ſuch) as are by nature of a higher order than human ſouls. To 
which fort ſome of the angels (at leaſt of the good ones) may probably belong; but 
more than probably we may refer to this head the divine author of nature and of our 
louls, Almighty God, whoſe perfections are ſo boundleſs, and his nature fo very ſingu- 


lar, 
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fide and diagonal of a ſquate, that no meaſure, how ſmall ſoever, can adequately mea- 
| ſure both the one and the other. PN 


but generally embraced by thoſe rigid reaſoners, geometricians themſelves; and may 


' nounced him rather a beaſt than a man, that was a ſtranger to it. And yet if con- 


have not been able clearly to conceive how it ſhould be poſſible, that a line (for inſtance) 


_ cording to you, ſurpaſs our reaſon. 


A Disc Oo URS ff Tatoos 
lar, that it is no leſs weakneſs than preſumption to imagine, that ſuch finite beings a8 
dur ſouls can frame full and adequate ideas of them. e may indeed know by the 
conſideration of his works, and particularly thoſe parts of them that we ourfelves are, 
both that he is, and in a great meaſure what he is not; but to underſtand thoroughly 
what he is, is a taſk too great for any but his own infinite intellect: and therefore, 1 
think, we may truly call this immenſe object, in the newly declared ſenſe, ſupra- 

Ergen. I ſuppoſe I may now aſk, what is the ſecond ſort of things above reaſon ? 
 Sophron. I conſiſts of ſuch, as though we cannot deny that they are, yet we cannot 
clearly and ſatisfactorily conceive, how they can be ſuch as we acknowledge they are. 
As how matter van be infinitely, (or which is all one, in our preſent diſcourſe, indefi- 
nitely) diviſible; and how there ſhould be ſuch an incommenſurableneſs betwixt the 


Tua matter is endleſly diviſible, is not only the aſſertion of Ariſtotle and the ſchools; 


be farther confirmed by the other inſtance of the fide and diagonal of a ſquare, whoſe 
incommenſurableneſs is believed upon no leſs firm a proof, than a demonſtration of 
Euclid, and was ſo known a truth among the antients, that Plato is ſaid to have pro- 


tinued quantity be not diviſible without ſtop, how can we conceive but that there may 
be found ſome determinate part of the fide of a fquare, which being often enough re- 
peated, would exactly meaſure the diagonal too. But though mathematical demon- 
ſtrations aſſure us, that theſe things are ſo, yet thoſe, that have ſtrained their brains, 


of not a quarter of an inch long ſhould be ſtill diviſible into leſſer and leſſer portions, 
without ever coming to an end of thoſe ſub-diviſions; or how among the innumerable 
differing partitions into aliquot parts, that may be made of the ſide of a ſquare, not one 
of thoſe parts can be found exactly to meaſure ſo ſhort a line as the diagonal may be, 

Eugen. THERE is yet behind, Sophronius, the third fort of thoſe things, which, ac- 

Sophr. I SHALL name that too, Eugenius, as ſoon as J have premiſed, that ſome of 
the reaſons, that moved me to refer ſome inſtances to this head, do not fo peculiarly 
belong to thoſe inſtances, but that they may be applicable ro othets; which it was 
thought convenient to refer to the ſecond or firſt of the foregoing heads: and this be- 
ing once intimated, I ſhall proceed to tell you, that the third ſort of things, that ſeem 
to ſurpaſs out reaſon, conſiſts of thoſe, to which the rules and axioms and notions, 
whereby we judge of the truth and falſhood of ordinary, or other things, ſeem not to 
agree. 1 *» 
Tuts third ſort being ſuch as are incumbred with difficulties or objections, that can- 
not directly and ſatisfactorily be removed by them, that acquieſce in the received rules 
of ſubordinate ſciences, and do reaſon but at the common rate, ſuch objects of con- 
templation as this third ſort conſiſts of, having ſomething belonging to them, that 
ſeems not reconcilable with ſome very manifeſt, or at leaſt acknowledged truths. 

TH1s it may here ſuffice to make out by a couple of inſtances, the one of a moral, 
the other of a mathematical nature. And firſt, that man has a free will, in reference 
at leaſt to civil matters, is the general confeſſion of mankind: all the laws, that forbid 
and puniſh murder, adultery, theft, and other crimes, being founded on a ſuppoſition, 
that men have a power to forbear committing them; and the ſenſe men have of their 


being poſſeſt of this power over their own actions is great enough to make malefa-tors 


above RREAS ON. 


acknowledge their puniſhments to be juſt, being no leſs condemned by their own con- 
ſciences, than by their judges. 


And yet (ſome Socinians, and ſome few others excepted) the generality of mankind, - 


whether Chriſtians, Jews, Mahometans, or Heathens, aſcribe to God an infallible pre- 
| ſcience of human actions, which is ſuppoſed by the belief of prophecies, and the re- 
tourſe to oracles, by one or other of which two ways the embracers of the ſeveral reli- 
gions newly mentioned have endeavoured and expected to receive the informations of 
future things, and ſuch as depend upon the actings of men. But how a certain fore- 
knowledge can be had of contingent things, and ſuch as depend upon the free will 
of man, is that, which many great wits, that have ſolicitouſly tried, have found them - 
ſelves unable clearly to comprehend ; nor is it much to be admired, that they ſhould be 
| puzzled to conceive, how an infinitely perfect being ſhould want preſcience, or that 
their will ſhould want that liberty, whereof they feel in themſelves the almoſt perpetual 
exerciſe, „ 1 | 
Tux other inſtance I promiſed you, Eugenius, is afforded me by geometricians: for 
theſe (you know) teach the diviſibiliry of quantity in infinitum, or without ſtop, to be 
mathematically demonſtrable, Give me leave then to propoſe to you a ſtrait line of 
three foot long divided into two parts, the one double to the other. | ſuppoſe then, 
that according to their doctrine a line of two foot is diviſible into infinite parts, or it is 
| not: if you ſay it is not, you contradict the demonſtrations of the geometricians ; if 
you ſay that it is, then you muſt confeſs, either that the line of one foot is diviſible 
into as many parts as the line of two foot, though the one be but half the other, or 
elſe that the infinite parts, into which the line of one foot is granted to be diviſible, is 
exceeded in number by the parts, into which the line of two foot is diviſible, and con- 
ſequently that the line of two foot has a multitude of parts greater than infinite. Which 
reaſonings may let us ſee, that we may be reduced either to reject inferences legitimately 
drawn from manifeſt or granted truths, or to admit concluſions, that appear abſurd; if 


— 


we will have all the common rules, whereby we judge of other things, to be applicable 


to infinites. 


| And now, gentlemen, having acquainted you with what ſorts of things ſeem to be 


above reaſon, I muſt, to prevent miſtakes, deſire you to take along with you this ad- 
vertiſement; that though the nobleneſs and difficulty of ſo uncultivated a ſubject in- 
clined me to offer ſomething towards the elucidating of it, by ſorting thoſe things into 
three kinds; yet I ſhall not, and need not in this conference, inſiſt on them ſeverally, 
or lay any ſtreſs on this partition. For though I have above intimated, that a e 
tion may ſpeak of ſomewhat that is ſupra- intellectual; or elſe contain ſomewhat, which 


we cannot conceive how it may be true; or laſtly teach us ſomewhat for a truth, that 
we cannot reconcile with ſome other thing, that we are convinced is true; yet if but 


any one of theſe have true inſtances belonging to it, that may ſuffice for my main pur- 


poſe in this place, where I need only ſhew in general, that there may be things, that 


ſurpaſs our reaſon, at leaſt ſo far, that they are not to be judged of by the fame mea- 

ſures and rules, by which men are wont to judge of ordinary things; for which rea- 

lon I ſhall often give them one common name, calling them priviledged things. Ti 
Eugen. MErhixks that to manifeſt the imperfections of our reaſon, in reference to 


what you call priviledged things, you need not have recourſe to the unfathomable 


abyſſes of the divine nature, ſince for aught I know Pyrocles, as well as I, may be non- 
plus d by an inſtance, that came into my mind de ci mpeſitione continui. | 

x meth. Since Sopbronius has not thought fit to give us any of the arguments of the 
contending parties, 1 ſhall be glad to know what difficulty occurred to you, | 
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A Discourss® of THIN GS 
Eugen. Sup posx a great circle divided into us three hundred and ſixty. degrees; and. 
ſuppoſe, that as great a number as you pleaſe, or can conceive, of ſtraitlines, bedrawn 
from the ſeveral deſignable parts of ſome one of theſe degrees to the centre; it is ma- 
nifeſt, that the degrees being equal, as many lines may be drawn from any, and ſo 
from every one of the others, as from that degree, which was pitched upon. 
Tux ſuppoſe a circular arch, equal to the aſſumed degree, to be further bent into 


the circumference of a little circle, having the ſame centre with a great one, it follows 
from the nature of a circle, and has been geometrically demonſtrated, that the ſemi- 


diameters of a circle, how many ſoever they be, can no where touch one another but 
in the centre. Whence it is evident, that all the lines, that are drawn from the cir- 


eumference to the centre of the greater circle, muſt paſs by differing points of the cir- 
cumference of the ſmaller, (for elſe they would touch one another before they arrive 


at the centre) and conſequently, that as many lines ſoever, as can even mentally be 


drawn from the ſeveral points of the circumference of the great circle to the common 
centre of both circles, muſt all paſs through different points of the little circle, and 


thereby divide it into as many parts (proportionably imaller) as the greater circle is 
divided into: ſo that here the circumference of the leſſer circle preſents us with a curve 
line, which was not poflibly diviſible into more parts than an arch of one degree, or 
the three hundred and ſixtieth part of the circumference of the greater circle, and yet, 
without being lengthned, becomes diviſible into as many parts as the whole circum- 
ference of the ſame greater circle. And though we ſhould ſuppoſe the circumference 


of the internal circles not to exceed one inch, and that of the exterior circle to exceed 


the circumference of the terreſtrial globe, or even of the firmament itſelf, yet til} 


the demonſtration would hold, and all the lines drawn from this vaſt circle would find 


diſtinct points in the leffer, to paſs through to their common centre. 5 we 
Timoth. Troven I will not pretend to confirm what Sapbronius has been proving, 


by adding arguments à priori; yet I ſhall venture to ſay, that I think it very agrecable 


both to the nature of God and to that of man, that what he has endeavoured to prove 
true ſhould be ſo; for we men miſtake and flatter human nature too much, when we 
think our faculties of underſtanding ſo unlimited, both in point of capacity and of 
extent, and fo free and unprepoſſeſt, as many philoſophers ſeem to ſuppoſe. For, 
whatever our felf-loye may incline us to imagine, we are really but created and finite 
beings (and that probably of none of the higheſt orders of intellectual creatures ;) and 
we come into the world but ſuch, as it pleaſed the almighty and moſt free author of 
our nature to make us. And from this dependency and limitedneſs of our natures, it 
follows not only, that we may be (for I now diſpute not whether we are) born with 
certain congenit notions and impreſſions and appetites or tendencies of mind; but allo 
that the means or meaſures, which are furniſhed us to employ in the ſearching or judg- 
ing of truth, are but ſuch as are proportionable to God's deſigns in creating us, and 
therefore may probably be ſuppoſed not to be capable of reaching to all kinds, or if 
you pleaſe of truths, many of which may be unneceſfary for us to know here, and | 
ſome may be reſerved, partly to make us ſenfible of the imperfections of our natures, 
and partly to make us aſpire to that condition, wherein our faculties ſhall be much en. 
larged and heightned. It ſeems not therefore unreaſonable to think, both that God 
has made our faculties ſo-limited, that in our preſent mortal condition there ſhould be 
ſome objects beyond the comprehenſion of our intellects; that is, that ſome of his 
creatures ſhould not be able perfectly to underſtand ſome others, and yet that he has 
Sch us light enough to perceive, that we cannot attain to a clear and full knowledge 
em. | 


Pyru6 


_ above RR AS Ox. 1 
Pyrbe. I Turxk, Sophronius, that I now underftand what you mean by things above 
reaſon, or as you (not unfitly) ſtiled them, priviledged things: but I preſume you 
need not be told, that to explain the ſenſe of a propoſition, and to make out the truth 


of it, (unleſs in common notions, or things evident by their own light) are always two 
things, and oftentimes two very diſtant ones. 


Sophr. I NEED not ſcruple, Pyrocles, to grant the truth of what you ſay, but 1 muſt 


not ſo eaſily admit your application of it; for among the examples I have been propo- 
ſing, there are ſome at leaſt, that do not only declare what I mean by things above rea- 
ſon, but are inſtances, and conſequently may be proofs, that ſuch things there are. 
And to thoſe I could have added others, if I had thought it unlikely, that. in the pro- 


oreſs of our conference, there may be occaſions offered of mentioning them more oppor- 


Pyroc. I nave long thought, that the wit of man was able to lay a fine varniſh up- 


on any thing, that it would recommend; but I have not till now found reaſon ſet a- 


work to degrade itfelf, as if it were a noble exerciſe of its power to eſtabliſh its own 
impotency. And indeed it is ſtrange to me, how you would have our reaſon compre- 
hend and reach things, that you yourſelf confeſs to be above reaſon, which is, me- 
thinks, as if we were told, that we may ſee things with our eyes, that are invilible. 


Sophr. I po not think that it is to degrade the underſtanding, to refuſe to idolize it; 


and it is not an injury to reaſon, to think it a limited faculty, but an injury to the au- 
thor of it, to think man's underſtanding infinite like his. And if what I propoſed be 
well grounded, I aſſign reaſon its moſt noble and genuine exerciſe, which is to cloſe 


with diſcovered truths, in whoſe embraces the perfection of the intellect too much con- 


ſiſts, to ſuffer that perfective action to be juſtly diſparaging to it: anda ſincere under- 
ſtanding is to give, or refuſe its aſſent to propoſitions, according as they are or are not 
true, not according as we could or could not wiſh they were ſo; and methinks it were 


| ſomewhat ſtrange, that impartiality ſhould be made a diſparagement in a judge. But, 


Pyrocles, leaving the reflection, with which you uſhered in your objection, I ſhall now 
conſider the argument itſelf, which being the weightieſt, that can be framed againſt 
the opinion you oppoſe, 1 ſhall beg leave to offer ſome conſiderations, wherein I ſhall 


_ endeavour to anſwer it, both by proving my opinion by experience, and by ſhewing 


. that experience not to be diſagreeable to reaſon. 

Pyroc. 1 SHALL very willingly liften to what you have to ſay on ſuch a ſubjeR. 
 Gopbr. I SHALL then in the firſt place alledge the experience of many perſons, and 
divers of them great wits, who have perplexed themſelves to reconcile, I ſay, not the 
grace of God, but even his preſcience to the liberty of man's will, even in bare mo- 


ral actions: and I have found partly by their writings, and by diſcourſe with ſome of 


them, that the moſt towering and ſubtle ſort of ſpeculators, metaphyſicians, and ma- 
_ thematicians, perchance after much racking of their brains, confeſs themſelves quite 
baffled by the unconquerable difficulties they met with, not only in ſuch ab{ruſe ſub- 
jects as the nature of God, or of the human ſoul, but in the nature of what belongs 
mn common to the moſt obvious bodies in the world, and even to the 1 ait portions of 
them, You will eaſily gueſs, that I have my eye on that famous controverſy, whether 
or no a continued quantity (which every body, as having length, breadth, depth, 


muſt be allowed to have) be made up of indiviſibles. Of the perplexing difficulties of 


this controverſy I might give you divers confeſſions, or complaints made by a fort of 
men too much accuſtomed to bold aſſertions and ſubtle arguments, to be much diſpo- 
fed to make acknowledgments of that kind: but I ſhall content myſelf with the teſti- 
monyz which one of the more famous modern ſchoolmen gives both of himſelt and 
other learned men, and which, if I well remember, he thus expreſſes, Aggrearmur cen- 
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tinui compoſitionem, cajus bucuſque non ſuperata difficultas omnium doftorum male ingenia 
vraavit. neque ullus fuit, qui illam non pene inſuperabilem agnoſcat. 
minorum obſcuritate, illorumgue replicatis & implicatis diſtinctionibus, & ſu 
obtenebrant, ne aperte capiantur deſperantes rem 
cem ſuftinere, 
gatur. 


Axp though he had not been thus candid 


It, 


great progre's is, from 
age of ours? 
Sophy. Ix anſwer to this queſti 
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A Discovnss of Turncs 


% 


Eugen. I nave not the vanity to think, that the weakneſs of my reaſon ought to 
make another diffident of the ſtrength of his: but as. to myſelf, what Sophronius has 
been ſaying cannot but be confirmed by ſeveral trials, wherein having exerted the ſmall 
abilities J had, to clear up to myſelf ſome of the difficulties about infinites, I perceived, 
to my trouble, that my ſpeculations ſatisfied me of nothing ſo much, as the diſpro- 
portionateneſs of thoſe abſtruſe ſubjects to my reaſon. But Sof brenius, may it not be 
well objected, that though the inſtances you have given have not been hitherto cleared 
by the light of reaſon; yet it is probable they may be ſo hereafter, confidering how 
time to time, made in the diſcoveries of nature, in this learned 


Hanc plerique ter- 


Mindtionibus 
Poſſe alio modo tractari, neque rationis lu. 
ſed neceſſario confuſionis tenebris obtegendam, ne argumentorum evidentid dete. 


in his eonfeſſion, yet what he fays might 
be eaſily concluded by him, that ſhall duly weigh, with how great, though not equal 
force of arguments, each of the contending parties imputes to the opinion it oppoſes 

great. and intolerable abſurdities, as contained in it, or legitimately deducible from 


on, Eugenius, give me leave to tell you firſt, that you 
allow my paſt diſcourſe to hold good, for aught yet appears to the contrary, : whence 
it will follow, that your objection. is grounded upon a hope, or at moſt a conjecture, 
about which I need not therefore trouble myſelf, till ſome new diſcoveries about the 
things in queſtion engage me to a new conſideration of them; But in the mean while, 
give me leave to repreſent to you in the ſecond place, that though 1 am very willing to 
believe, as well as I both deſire and hope it, that this ir.quiſitive age we live in will 
produce diſcoveries, that will explicate divers of the more hidden myſteries of nature, 
yet expect, that theſe diſcoveries will chiefly concern thoſe things, which either we 
are ignorant of for want of a competent hiſtory of nature, or we miſtake by reaſon of 
erroneous prepoſſeſſions, or for want of freedom and attention in our ſpeculations. 
But I have not the like expectations as to all metaphyſical difficulties, (if I may ſo call 
them,) wherein neither matters of fact, nor the hypotheſes of ſubordinate parts of 
learning, are wont much to avail. But however it be as to other abſtruſe objects, I 
am very apt to think, that there are ſome things relating to that infinite and moſt mo- 
nadical being (if I may ſo fpeak) that we call God, which will ſtill remain incompre- 
henſible even to philoſophical underftandings. And I can ſcarce allow myſelf to hope to 
fee thoſe obſtacles ſurmounted, that proceed not from any perſonal infirmity, or evitable 
faults, but from the limited nature of the intellect. And to theſe two conſiderations, 
Eugenius, I ſhall, in anſwer to your queſtion, add this alſo; that as mens inquiſitive- 
nels may hereafter extricate ſome of thoſe grand difficulties, that have hitherto per- 
plexed philoſophers, ſo it may poſſibly lead them to diſcover new difficulties, more 
capable than the firſt of baffling human underſtandings. For even among the things, 
wherewith we are already converſant, there are divers, which we think we know, only 
becauſe we never, with due attention, tried, whether we can frame ſuch ideas of them, 
as are clear and worthy for a rational ſeeker and lover of truth to acquieſce in. This 
the great intricacy, that conſidering men find, in the notions co 
ſpace, time, motion, Sc. and the difficulties of framing perſpicuo 
apprehenſions even of ſuch obvious things, may render highly proba 
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that the angle of contact, the doctrine of ahhmptotes, and that of ſurd numbers and in- 
commenſurable lines, all which trouble not common accomptants and ſurveyors, (who, 
though they deal ſo much in numbers and lines, ſeldom take notice of any of them 
perplex the greateſt mathematicians, and ſome of them ſo much, that they can rather 
demonſtrate, that ſuch affections belong to them, than they can conceive how they can 
do ſo. All which may render it probable, that mens growing curioſity is not more 
likely to find the ſolutions of ſome difficulties, than to take notice of other things, 
that may prove more inſuperable than tex. 

Jim. Tris conjecture of yours, Sephronius, is not a little favoured by the rota 
Ariſtotelica; for though the motion of a cart-wheel is ſo obvious, and ſeems ſo plain a 


thing, that the carman himſelf never looks upon it with wonder; yet after Ariſtotle had 


taken notice of the difficulty, that occurred about it, this trivial phznomenon has 


perplexed divers great wits, not only ſchoolmen, but mathematicians, and continues 


yet to do ſo; there being ſome circumſtances in the progreſſive motion and rotation of 
the circumference of a wheel, and its nave, or of two points aſſigned, the one in the 
former, and the other in the latter, that have appeared too ſubtle, and even to modern 
writers, ſo hard to be conceived and reconciled to ſome plain and granted truths, that 
ſome of them have given over the ſolution of the attending difficulties as deſperate; 
which perchance, Pyractes, would not think ſtrange, if I had time to inſiſt on the in- 
tricacies, that are to be met with in a ſpeculation, that ſeems ſo eaſy as to be deſpicable. 
Sopbr. Your inflance, Timotbeus, maſt be acknowledged a very pregnant one, if 
you are certain, that a better account cannot be given of the rota Ariſtotelica, than is 
wont to be in the fchools, by thoſe peripateticks, that either frankly confeſs the dif- 


ficulties to be inſoluble, or leſs ingenuouſly pretend to give ſolutions of them, that 


ſuppoſe things not to be proved, or perhaps fo much as underſtood (as rarefaction and 
condenſation ſtrictly fo called,) or loſe the queſtion and perhaps themſeives, by run- 


ning up the diſpute into that moſt obſcure and perplexing controverſy de compeſitio e 


continui. 


Eugen. IAM content to forbear preſſing any further at preſent an objection, much of 
whole force depends on future contingents; and I ſhall the rather diſmiſs the proof 


drawn from experience, that I may the ſooner put you in mind of your having pro- 
miſed us another argument to the ſame purpoſe, by maaifeſting the opinion to be agree- 
able to reaſon. | 85 
Sor. I UNDERSTAND your pleaſure, Eugenius, and ſhall endeavour to comply with 
it; bur the difficulty and intricateneſs of the ſubject of our diſcourſe obliges me to do 
it by ſteps; and for fear we ſhould want time for more neceſſary things, I will not 
now ſcay to examine, whether all the things, that hitherto have appeared above rea- 
lon, be impenetrable to us, becauſe of an eſſential diſability of our own underſtandings, 
proceeding from the imperfection and limitedneſs of their nature; or only becauſe of 
ſome other impediment, ſuch as may be eſpecially the condition of the foul in this life, 
or the infirmities reſulting from its ſtate of union with a groſs and mortal body. 
FoRBEARING then to diſcourſe how this came into my mind, and what thoughts I 
had upon it, I ſhall proceed in my conſiderations ; and to clear the way for thoſe that 
are to follow, I ſhall in the firſt place obſerve to you, that whatever be thought of 


the faculty 1 ab/trafo, yet reaſon operates according to certain notions or ideas, and. 


certain axioms and propofitions, by which, as by prototypes or models, and rules and. 
meaſures, 1; conceives things, and makes eſtimates and judgments of them. And in- 
ered 4:2 we fay, that ſuch a thing is conſonant to reaſon, or rep=gnant to it, we 
uſval! ” 2can, that it is either immediately or mediately deducible from, or at leaſt con- 
tiltent with, or contradictory to one or other of thoſe ſtandard notion: or rules. 


413 


OW? 
w 
i 8 5 
* 4 EE On Oe Oe om wu 


* 
— — 


a 
hd — — p 5 2 

L ele eee r * 
" 
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Ap this being premiſed, I conſider in the next place, that if theſe rules and ng: 
tions be ſuch, as are abſtracted only from finite things, or are congruous but to them; 
they may prove uſeleſs or deceitful to us, when we go about to ſtretch them beyond 
their meafure, and apply th:m to the infinite God, or to things, that involve an infi- 
niteneſs either in multitude, magnitude, or littleneſs. | . 

To illuftrate and confirm this notion, give me leave to repreſent in the third place, 
that, in my opinion, all the things, that we naturally do know or can know, may be 
divided into theſe two ſorts ; the one ſuch as we may know without a medium; and the 
other ſuch as we cannot attain to, but by intervention of a medium, or by a diſcurſive 
act. To the firſt belong ſuch notions as are ſuppoſed to be connate, or, if you pleaſe, 
innate, ſuch as that two contradictories cannot be both together true; the whole is 
greater than any part of it; every (entire) number is either even or odd, Sc. and alſo 
thoſe other truths, that are aſſented to upon their own account without needing any 
medium to prove them; becauſe that as ſoon as, by perſpicuous terms, or fit exam 
ples, they are clearly propoſed to the underſtanding, they diſcover themſelves to be true 
fo manifeſtly by their own light, that they need not be aſſiſted by any intervenihg pro» 
poſition, to make the intellect acquieſce in them; of which kind are ſome of Euclid's 
axioms, as that, if to equal things equal things be added, the totals will be equal; 

and that two right lines cannot include a ſpace. To the ſecond fort of things know- 
able by us belong all, that we acquire the knowledge of by ratiocinations, wherein by 
the help of intervening propoſitions or mediums we deduce one thing from another, of 
conclude affirmatively or negatively one thing of another. This being ſuppoſed, and we 
being conſcious to ourſelves, if it were but upon the ſcore of our own infirmities and im- 
perfections, that we are not authors of our own nature; for aught we know, it may be 
ttue, and all the experience we have hitherto had leads us to think it is true, that the 


meaſures ſuggeſted to us either by ſenſations, the reſults of ſenſible obſervation, or the 


other inſtruments of knowledge, are fuch as fully reach but to finite things or beings, 
and therefore are not ſafely applicable to others. And divers of thoſe very principles, 
that we think very general, may be (if I may ſo ſpeak) but gradual notions of truth, and 

but limited and reſpective, not abſolute and univerſal. 
AnD here give me leave, as a farther conſideration, to take notice to you, that though 
perfect ſyllogiſms be counted the beſt and moſt regular forms, that our ratiocinations 
can aſſumez yet even the laws of theſe are grounded on the doctrine of proportions : 
2.1: ja. for even between things equal there may be a proportion, (namely that of equality z) 
base ine ſe upon which ground I ſuppoſe it is, that mathematical demonſtrations have been pub- 
rener lickly propoſed of the grand ſyllogiſtical rules. And in conſequence of this, I ſhall 
Paul mal, add, that geometricians will tell you, that there is no proportion betwixt a finite line 
plcae Jeſe and an infinite, becauſe the former can never be ſo often taken, as to exceed the latter, 


rae. e which, according to Euclid's definition of proportion, it ſhould be capable to do, Of 


Elon” which premiſes the uſe I would make is to perſuade you, that ſince the underſtanding 
Evclidis, operates but by the notions and truths it is furniſhed with, and theſe are its inſtru- 
ments, by proportion to which it takes meaſures, and makes judgment of other things; 

theſe inſtruments may be too diſproportionate to ſome objects to be ſecurely employed 

to determine divers particulars about them: ſo the eye being an inſtrument, which the 
underſtanding employs to eſtimate diſtances, we cannot by that ſafely take the breadth 

of the ocean, becauſe our ſight cannot reach far enough to diſcover, how far ſo vaſt 

an object extends itſelf. And not only the common inſtruments of ſurveyors, that 

would ſerve to meaſure the height of an houſe or a ſteeple, or even a mountain, can- 

not enable them to take the diſtance of the moon; but, when aſtronomers do, by ſup- 
poſition, take a chain, that reaches to the centre of the earth, (and therefore is by the mo- 


derns judged'to be aboye four thouſand miles long; ) even then 1 ſay, though by h. fp 
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of this and the parallaxes, they may tolerably well meaſure the diſtance of ſome of 
the nearer planets, eſpecially the moon; yet with all their great induſtry, they cannot 
by the ſame way (or perhaps any other yet known) with any thing tolerable accurate- 
neſs, meaſure the diſtance of the fixed ſtars ; the ſemi-diameter of the earth bearing no 
' ſenſible proportion to that of ſo vaſt. a ſphere as the firmament, whoſe diſtance makes 

the parallaxes vaniſh, it being as to ſenſe all one, whether, at ſo great a remove, a ſtar 
be obſerved from the centre, or from the ſurface of the earth. a 


Eugen. Ix a matter ſo abſtruſe, a little illuſtration by examples may be very proper 
and welcome. | | ES. 

Sopbron. IT is ſcarce poſſible to find very appoſite examples, to illuſtrate things of a 
kind ſo abſtruſe and heteroclite, as thoſe may well be ſuppoſed, that do ſurpaſs our 
reaſon. | | 5 | 

Bor yet ſome aſſiſtance may be borrowed from what we may obſerve in that other 
faculty of the mind, which is moſt of kin to the intellect, I mean the imagination; 
for when, for inſtance, I think of a triangle or a ſquare, I find in my fancy an intrui- 


bo 


tive idea (if I may ſo call it) of thoſe figures; that is a picture clear and diſtinct, as if 


a figure of three ſides, or four equal ſides and angles, were placed before my eyes. 
Bur if I would fancy a myriagon, or a figure conſiſting of ten thouſand equal ſides, 


my imagination is overpowered with ſo great a multitude of them, and frames but a 


confuſed idea of a polygon with a very great many ſides : for if (to ſpeak ſuitably to 
what the excellent Des Cartes has well obſerved in the like caſe) a man ſhould endeavour 


to frame ideas of a myriagon or a chiliagon, they would be both fo confuſed, that his 


imagination would not be able clearly to diſcriminate them, though the one has ten 
times as many ſides as the other. So if you would imagine an atom, of which perhaps. 


ten thouſand would ſcarce make up the bulk of one of the light particles of duſt, that 


| ſeem to play in the ſun-beams, when they are ſhot into a darkened place; fo extraor- 

dinary a littleneſs, not having fallen under any of our ſenſes, cannot truly be repre- 
ſented in our imagination. So when we ſpeak of God's primity (if I may ſo call it.) 
omnipotence, and ſome other of his infinite attributes and perfections, we have ſome 
conceptions of the things we ſpeak of, but may very Mll diſcern them to be but inade- 
quate ones: and though divers propoſitions relating to things above reaſon ſeem clear 
enough to ordinary wits; yet he, that ſhall with a competent meaſure of attention, 
curiolity, and ſkill, conſider and examine them, ſhall find, that either their parts are: 


inconſiſtent with one another, or they involve contradictions to ſome acknowledged or 


manifeſt truths, or they are veiled over with darkneſs, and incumbered with difficulties, 


from whence we are not able to reſcue them. Thus when the fide and diagonal of a 


ſquare are propoſed, we have clear and diſtinct ideas of each of them apart; and when 
they are compared, we may have a conception of their incommenſurableneſs. But yer 
this negative notion, if it be thoroughly conſidered, and far enough purſued, clearly 
contains that of a ſtrait line's being diviſible in infinitum; and that diviſibility is in- 
cumbered with ſo many difficulties, and is fo hard to be reconciled to fome confeſſed: 
dictates of reaſon, that (as we have ſeen already) philoſophers and geometricians, 
that are convinced of the truth, are to this day labouring to extricate themſelves out of 
thoſe perplexing intricacies, 5 : 8 

| I witt, not trouble you with the puzzling, if not inſuperable difficulties, that in- 
cumber the doctrine of eternity, as it is wont to be propoſed in the ſchools of divines. 
wg philoſophers, leſt you ſhould alledge, that theſe difficulties ſpring rather from the 


old aſſumptions and groundleſs ſubtleties of the ſchoolmen, than from the nature of. 


the thing itſelf : but I will propoſe ſomewhat, that cannot be denied, which is, that 
lome ſubſtance or other, whether, as I believe, God, or as the Peripateticks ſay, the 


World, or as the Epicureans contend,. matter, never had a beginning, that is, hag. 


been. 
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ie tr RAY But when we ſpeak of an eternity d parte ante (as they call it,) oe do 
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not ſpeak of a thing, whereof we have no conception at all, as will appear to a conſider- 
ing perſon; and yet this general notion we have is ſuch, that when we come a'tentively 
to examine it by the ſame ways, by which we judge of almoſt all other things, the in-. 
tellect is non · plus d: for we muſt conceive, that the time effluxed ſince Adam (or any 
other man as remote from us as he is ſaid to have been) began to live, bears no more 
proportion to the duration of God, or of matter, than ro thoſe few minutes I have 


employed about mentioning this inſtance. Nay, if we would be Ariſtotelians, the ſame 


thing may be ſaid as to thoſe men, that lived many thouſand millions of years before the 
time we reckon that Adam began to live in: for each of theſe times being finite, and 
meaſurable by a determinate number of years, bear no proportion to that infinite num- 
ber of years (or ſomewhat that is equivalent) which muſt be allowed to a duration, 
that never had a beginning. And as there are ſome things, whoſe nature and conſe. 
quences poſe our faculties, ſo there are others, whereof though we have a notion, yet 
the modus operandi is beyond our comprehenſion; I do not mean only the true and cer- 
fain modus operandi, but even an intelligible one. As, though divers learned men, eſ- 
pecially Carteſians, and that upon a philoſophical account, aſſert, that God created 
the world; yet how a ſubſtance could be made out of nothing (as they, and the ge- 
nerality of Chriſtians confeſſedly hold) I fear we cannot conceive. And though all phi- 
loſophers, very few excepted, believe God to be the maker of the world (out of pre- 
exiſtent matter;) yet how he could make it but by locally moving the parts of the 
matter it was to conſiſt of, and how an incorporeal ſubſtance can move a body, which 
it may paſs through without reſiſtance, is that, which 1 fear will be found hardly ex- 
plicable : for if it be ſaid, that the ſoul, being an immaterial ſubſtance, can neverthe- 


leſs move the limbs of the human body rightly diſpoſed, I ſhall anſwer, that it does 


not appear, that the rational ſoul doth give any motion to the parts of the body, but 


only guide or regulate that, which ſhe finds in them already. 


Timoth, May it not then be rationally ſaid, that by making obſervations of ſuch 
things, that are the proper objects of our faculties, and by making legitimate deduc- 


tions from ſuch obſervations, and from our other knowledges whether innate or acquired, 
| we may come to be certain, that ſome things are, and ſo have general and dark ideas 
of them, when at the ſame time we are at a loſs to conceive how they can be ſuch, or 
how they can operate and perform what they do, ſuppoſing the truth and ſufficiency of 
| ſome other things we are convinced of? To be ſhort, negative apprehenſions we may 


have of ſome priviledged things; and poſitive, but indiſtinct, apprehenſions we may 


have of others; and that is enough to make us in ſome ſort underſtand ourſelves, and 


one another, when we ſpeak of them; though yet when we ſufficiently conſider what 
we ſay, we may find, that our words are not accompanied with clear, diſtinct, and 


ſymmetrical conceptions of thoſe abſtruſe and perplexing things we ſpeak of. And 


ſince, as hath been already ſhewn, we find by experience, that we are unable ſufficiently 
to comprehend things, that by clear and legitimate conſequences may be evinced to be, 
why ſhould not this cogently argue, that ſome of our conceptions may be of things, 
to which ſomewhat belongs, that tranſcends our reaſon, and ſurpaſſes our comprehen- 
ſion? And if I would play the logician with Pyrocles, I would tell him, that his ob- 


jection deſtroys his opinion: for ſince he talks to us of what is incomprehenſible, that 


term muſt or muſt not be attended with ſome ſuitable idea: if it be not, let him con- 
ſider, whether, in his own phraſe, he ſpeaks ſenſe and not like a parrot z but if it be, 
let him then confeſs, that one may have ſome kind of idea of a thing incomprehenſible. 
But, Pyrocles, whether or no you think I prevaricate in this, you will not, I hope, 
ſuſpect me of doing it, in adding, that when natural theology had taught men, 01 
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well philoſophers as others,) to believe God to be an infinitely perfect being, we ought 
not to ſay, that they had no idea of ſuch a being, becauſe they had not a clear and ad- 
equate one. And ſince Ariſtotle diſcourſes ex profeſſo and prolixly enough de infinito, 
and cites the antienter philoſophers for having done ſo before him; and ſince (beſides 
bis commentators and followers) Democritus, Epicurus, followed by Gaſſendus and 
other late philoſophers, maintain, .either that the world is boundleſs, or that ſpace (real 
or imaginary) is not finite in extent, or that the world conſiſts of atoms infinite in 
number; 1 hope you will not put ſuch an affront upon all theſe great perſons, as to 
think they ſaid they knew not what, when they diſcourſed de infinito, as they muſt 
have done, if they ſpake without ideas of the things they ſpake of, though it may be 
juſtly ſuppoſed, that the ſubject being infinite, the ideas they framed of it could not 
be comprehenlive and accurate. | VV | 
Eugen. So that according to you, Sophronius, it may be ſaid, that by reaſon we do 
not properly perceive things above reaſon, but only perceive, that they are above rea- 
ſon, there being a dark and peculiar kind of impreſſion made upon the underſtanding, 


while it ſets itſelf to contemplate ſuch confounding objects; by which peculiarity of 


impreſſion, as by a diſtinct and unwonted kind of internal ſenſation, the underſtand- 
ing is brought to diſtinguiſh this ſort of things, namely, tranſcendent or priviledged 
ones, from others, and diſcern them to be difproportionate to the powers, with which 
it uſes throughly to penetrate ſubjects, that are not impervious to it. As when the eye 
looks into a deep ſea, though it may pierce a little way into it, yet when it would look 
deeper, it diſcovers nothing but ſomewhat which is dark and indiſtinct, which affects 
the ſenſory ſo differingly from what other more genuine objects are wont to do, that by 
it we ealily diſcern, that our ſight fails us in the way before it arrives at the bottom, 
and conſequently that there may be many things concealed there, that our ſight is un- 
able to reach, 55 OE 7 a 
Timoth. 1 ouESsS, gentlemen, by the ſilence you ſeem to conſpire in, after ſo long a 
debate, that you have now ſaid as much as at preſent you think fit to ſay for and againſt 
this propoſition, that there are things above our reaſon. 
Sophr, 1 SHALL not, for my part, croſs your obſervations, Timotheus, but inſtead of 


adding any new proofs, ſhall only deſire you to look back upon thoſe I have preſented 
you already, and to let me remind you, that of the two arguments, by which I at- 
tempted to ſhew, that there are ſome things above reaſon, the firſt and chiefeſt was ſug- 


geſted by experience, and the other, which was drawn from the nature of things and 
of man, was brought, as it were, ex abundanti, to illuſtrate and confirm the former, 
and give occaſion to ſome hints about priviledged ſubjects. And therefore though I 
hope what has been diſcourſed by theſe gentlemen and me, may be able to perſuade 

Pyrocles, that the acknowledgment, that ſome things are above reaſon, may fairly com- 
ply with the dictates of it; yet whatever he thinks of the cogency of our diſcourſe, 
the truth of the main concluſion may be ſufficiently evinced by our firſt argument 
drawn from experience: for if we really find, that there are things, which our reaſon 
cannot comprehend, then whether the account theſe gentlemen and I have given, why 
our facuſties are inſufficient for theſe things, be good or not; yet ſtill ſome true account 
or other there muſt be of that inſufficiency. And as we ſhould very thankfully receive 
trom Pyy ocles any better account than what we have propounded, ſo if he cannot aſſign 
any better, J hope he will join with us in looking upon this as very agreeable to our hy- 
Pothehs; lince hereby ſome things mult appear to us ſo ſublime and abſtruſe, that not 
cal we find we are not able to comprehend them, but that we are unable to diſcern ſo 


dach as upon what account it is, that they cannot de comprehended by us. 
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Eugen. IAN not averſe, Sopbronius, from your paradox about gradual notions; and 
I am the more inclined to think, that ſome of the axioms and rules, that are reputed 
to be very general, are not to be indifferently extended to all ſubjects and caſes what. 


ſoever; when I can3der the differing apprehenſions, that the mind may frame of the 


ſame object, as well according to the vigour, or (if I may ſo call it) rank of the un- 
derſtanding, as according to the differing information it is furniſhed with. For if one 
ſhould propoſe to a child, for inſtance, of four or: five years old the demonſtration of 


the one hundred and ſeventeenth propoſition of Euclid's tenth book, wherein he proves 


the ſide and diagonal of a ſquare to be incommenſurable; though poſſibly he may be 
able to read the words, that expreſs the theorem, and though he have eyes to ſe the 


ſcheme imployed for the demonſtration, yet if. you ſhould ſpend a whole year about it, 


you would never be able to make him underſtand it, becauſe it is quite above the reach 
of a child's capacity. And if one ſhould ſtay till he be grown a man, yer ſuppoſing 
him to have never learned geometry, though he may eafily know what you mean by 


two incommenſurable lines, yet all the reaſon he has attained to in his virile age would 


but indiſpoſe him to attain to that demonſtration ; for all the experience he may have 
had of lines will but have ſuggeſted to him as a manifeſt and general truth, that of 
any two ſtrait lines we may, by meaſuring, find how many feet, inches, or other de- 
terminate meaſure, the one exceeds the other. And though one, that has been orderly 
inſtructed in all that long train of propoſitions, that in Euclid's elements precede the 
one hundred and ſeventeenth of the tenth book, will be alſo able to arrive at an evi- 
dence of this truth, that thoſe two lines are incommenſurable; yet (as Sopbronius for- 
merly noted) how it fhould be poſſible, that two ſhort lines being propoſed, whereof 


each by itſelf is eaſily meaſurable among thoſe innumerable multitudes of parts, into 


which each of them may be mentally divided, there ſhould not be any one capable of 
exactly meaſuring both, 1s that, which even a geometrician, that knows it is true, is 
not well able to conceive. But, gentlemen, that you may not accuſe my digreſſion, I 
ſhall urge theſe compariſons no further, my ſcope in mentioning them being to obſerve 
to you, that for aught we know to the contrary, ſuch a difference of intellectual abili- 
ties, as is but gradual in children and men, may be eſſential in differing ranks of in- 
telletual beings. And ſo it may be, that ſome of thoſe axioms, that we think ge- 
neral, may, when we apply them to things, whereof they are not the true and proper mea- 


ſures, lead us into error, though perhaps intellects of an higher order may unriddle 


thoſe difficulties, that confound us men; which conjecture I ſhould confirm by ſome 
things, that would be readily granted me by Chriſtians, if I thought it proper to play 
the divine in a diſcourſe purely philoſophical. ERIC | 

Pyrocl. You, gentlemen, have taken the liberty to make long diſcourſes ; and! 
ſhall not much blame you for it, becauſe it is a thing as more eaſily, ſo more ſpeedily 
done, to propoſe difficulties than to ſolve them: yet methinks amongſt you all, you 
have left one part of my objection unanſwered, not to ſay untouched. 
Sopbr. I suppost, Pyrocles, you mean what you ſaid about diſcerning inviſible things | 
with the eye: but I purpoſely forbore to take notice of that, becauſe I foreſaw it might. 
be more ſeaſonably done, after fome other points had been cleared. Wherefore give 
me leave now to repreſent to you, as a corollary from the foregoing diſcourſes, that 
nothing hinders, but that we may reaſonably ſuppoſe, that the great and free author 
of human nature, God, fo framed the nature of man, as to have furniſhed his intellec- 
tive faculty with a light, whereby it cannot only make eſtimates of the power of a 
multitude of other things, but alſo judge of its own nature and power, and diſcern 
ſome at leaſt of the limits, beyond which it cannot ſafely exerciſe its act of particularly 
and peremptorily judging and defining. And now that God, who (as I ſaid) 15 4 7 
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Free agent, may have given the mind of man ſuch a limited nature, accompanied with 
ſach'a meaſure of light, you will not, I preſume, deny: but the queſtion is, you will FM 
tell me, whether he hath done ſo? But I hope what has been formerly diſcourſed by 
theſe gentlemen and me has put that almoſt quite out of queſtion. However, I ſhall 
now invite you to obſerve with me, that the rational ſoul does not only paſs judgments 
about things without her, but about herſelf, and what paſſes within her: ſhe ſearches 
out and contemplates her own ſpirituality and union with the body. The intellect jud- 
ges, wherein its own nature conſiſts, and whether or no itſelf be a diſtinct faculty from 
the will. And to come yet cloſer to the point, be pleaſed to conſider, that logic and 
metaphyſics are the works of the human intellect, which, by framing thoſe diſciplines, 
manifeſts, that it does not only judge of ratiocinations, but of the very principles and 
laws of reaſoning, and teaches what things are neceſſary to the obtaining of an evidence 
| and certainty, and what kind of mediums they are, from whence you muſt not ex- 
pect any demonſtrative arguments concerning ſuch or ſuch a ſubject. To theſe things 
1t is agreeable, that if we will compare the bodily eye with the underſtanding, which 
is the eye of the mind, we muſt allow this difference, that the intellect is as well a 
looking-glaſs as a ſenſory, ſince it does not only ſee other things, but itſelf too, and 
can diſcern its own blemiſhes or bad conformation, or whatever other infirmities it 
labours under. Upon which conſideration, we may juſtify the boldneſs of our ex- 
cellent Verulam, who, when he ſets forth the four ſorts of idols (as he calls them,) 
that miſlead the ſtudiers of philoſophy, makes one of them to be 1do/a Tribus, by 
which he means thoſe notions, that, though radicated in the very nature of mankind, 
are yet apt to miſlead us : which may confirm what I was ſaying before, that the ſoul, 
when duly excited, is furniſhed with a light, that may enable her to judge even of di- 
vers of thoſe original notions, by which ſhe is wont to judge of other things. To be 
ſhort, the ſoul upon trial may find by an inward ſenſe, that ſome things ſurpaſs her 
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1 
forces, as a blind man, that were ſet to lift up a rock, would quickly find it too un- 9 | fi 
weildy to be managed by him; and the utmoſt exerciſe of his ſtrength would but con- I 
vince him of the inſufficiency of it to ſurmount ſo great a weight or reſiſtance; ſo that A il | 
we do not pretend, that the eye of the mind ſhould ſee inviſibles, but only that it ſhall 1118 
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diſcern the limits of that ſphere of activity, within which nature hath bounded it, and 11 
conſequently that ſome objects are diſproportionate to it. And I remember, that Ari- 14 
Holle himſelf ſays, that the eye ſees both light and darkneſs; which expreſſion, though * 
ſomewhat odd, may be defended by ſaying, that though ſince darkneſs is a privation, ih 
not a being, it cannot properly be the object of ſight, yet it may be perceived by | —— 1 
means of the eye, by the very differing affection, which that organ reſents, when it 1s 1 
ee on by luminous or enlightned objects, and when it is made uſcleſs to us by | 
arKnels, | | : | 
Timath. War you have ſaid, Sophronius, has in great part prevented one thing, 
that might be ſaid to ſtrengthen Pyrocles's objection ; namely, that whereas when de 
ce with our bodily eyes, there is beſides the outward organ an internal and rational fa- 
culty, that perceives by the help of the eye that, which is not directly the object of 
vght; in the eye of the mind, the intellect, there is but one faculty to perceive and 
Judge: for, according to your notion, it may be well anſwered, that the iptellect be- 
ing capable by its proper light to judge of itſelf and its own acts as well as of other 
things, there is no need of two principles, the one to perceive and the other to judge, 
ice one is ſufficient for both thoſe purpoſes. | 
Fyrocl. Ware I have time to reflect on all that I have heard alledged amoneſt you, 
gentlemen, | ſhall conſider how far your arguments ought to obtain my affent: but in 
tne mean while I muſt tell you, that they will ſcarce have all the: ſucceſs I preſume yu 
. ==. 7: gehires 


— cet" 
w 


420 


4A Discouvnsns of TrHincGs 

deſire, unleſs you add fomewhat to free me from what yet ſticks with me of a ſcruple, 
that is much of the nature of that, which I formerly propoſed, being this; how we 
can juſtify our preſuming to diſcourſe at all of things tranſcending reaſon? For ] cannot 
underſtand, how a man, that admits your opinions, can intelligibly ſpeak (and to ſpeak, 
otherwiſe miſbecomes a rational creature) of what is infinite, or any thing that ſurpaſſes, 
our reaſon ; fince, when we diſcourſe of ſuch things, either our words are, or are not 
accompanied with clear and diſtinct ideas or conceptions of the things we ſpeak of: if 
they be not, what do we other than ſpeak nonſenſe, or (as hath been already ſaid) like 
parrots entertain our hearers with words, that we ourſelves do not underſtand? and if 
they be, then wedo in effect comprehend thoſe things, which yet you would have me 
think to be, on ſome account or other, incomprehenlible. 

Sopbr. | ACKNOWLEDGE this difficulty, Pyrocles, to be a great one; but yet I think. 
it not ſo great, as that it ought to interdict us all diſcourſing of things above reaſon :- 
and this would perhaps appear probable enough, if, as your objection borrows much. 
of what you have formerly alledged, fo I may be allowed, as well to repeat ſome things 
as propoſe others, in making anſwer to it. „%% = 

Timoth. I ror my part ſhall not only give you my conſent to do ſo, but make it my 
requeſt, that you would do it; for when I look back upon our conference, methinks TI; 
plainly perceive, that partly the objections of Pyrocles, and partly ſome (I fear impertinent), 
interpoſitions of mine, have kept your diſcourſe from being ſo methodical as otherwiſe. 
you would have made it; and therefore to be reminded of ſome of the chief points of. 
your doctrine, as well as to connect them with thofe you ſhall judge fit to ſtrengthen or. 


illuſtrate them, may much conduce to make us both underſtand it more clearly, and. 


remember it better. TIE OS 1 

Eugen. I am much of your mind, Timothens , but though my interpoſitions have 
been far more frequent and much leſs pertinent than yours, yet I am not troubled, that 
the method of our conference has been ſo much diſturbed ; . becauſe I think ſuch a free: 
way of diſcourſing, wherein emerge2t thoughts, if they be conſiderable, are permitted. 
to appear as they ariſe in the mind, is more uſeful than a nice method in a debate about. 
an uncultivated and highly important ſubject, in which I think we ſhould aim at firſt. 


rather to inquire than to reſolve, and to proeure as many hints and conſiderations as we. 


can, in order to our fuller information againſt our next meeting, without ſuppreſſing. 

any that is true or uſeful, only becauſe it agrees not ſo well with a regular method, as 

it does with the deſign of our conference. 33; 
Sophron. W1THOUT reflecting upon either of thoſe gentlemen, that have been pleaſed. 


to accuſe themſelves, I ſhall readily comply with the motion made by. Tizotbeus, and 


after having · propoſed ſome diſtinctions, make application of them. „„ 

AND the better to clear this matter in reference to Pyrocles's objection, I ſhall firſt 
take the liberty to make ſome diſtinctions of the notions or conceptions of the mind, 
and for bevity ſake give names to thoſe I have now occaſion to employ. I conſider then, 
that whether the conceptions or ideas we have of things be ſimple or compounded, they 
may be diſtinguiſnhed into ſueh as are particular or diſtinct, and fuch as are only gene- 


ral, dark, and confuſed, or indiſtinct, So when a navigator to unknown countries firſt 


gets a ſight of land, though he may be ſatisfied that it is land, yet he has but a very 
dark and confuſed picture of it made in his eye, and cannot deſcry, whether or no the 
ſhore be rocky, or what creeks or harbours (if any) it have in it; much leſs whether 
the coaſt be well inhabited, and if it be, what kind of buildings it has; all which he 
may plainly and diſtinctly ſee upon his going aſhore. And this mention of the ſea puts 
me in mind to point at another diſtinction, which is, that of ſome things we have an 
adequate, of others but an inadequate conception; as if we ſuppoſe the WN ing 
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ſpeaking of, ſhould look towards the main ſea, though he might ſee a good way di- 
ſtinctly, yet at length it would appear ſo darkly and confuſedly to him, that at the verge 
of the ſenſible horizon, his ſight would make him judge, that the ſea and ſæy come 
together; and yet he would conclude, that the utmoſt part of the ſea he could deſcry, 
was but a part of the ocean, which may, for aught he knows, reach to a vaſt extent 


beyond the viſible horizon. 


To our confuſed, and often alſo to our inadequate conceptions, belong many of 
thoſe, that may be called negative, which we are wont to employ, when we ſpeak of 
privations or negations, as blindneſs, ignorance, death, Cc. We have a poſitive idea 
of things, that are ſquare and round, and black and white, and in ſhert of other 
things, whoſe ſhapes and colours make them the objects of our ſight: but when we ſay, 
for inſtance, that a ſpirit or an atom is inviſible, thoſe words are attended with a nega- 
tive conception, which is commonly but dark and confuſed, becauſe it is indefinite, and 
removes or lays aſide thoſe marks, by which we are wont clearly to perceive and di- 
ſtinguiſh viſible ſubſtances. And when we ſay, that ſuch a thing is impoſſible, we 
have ſome kind of conception of what we ſpeak of, but it is a very obſcure and indi- 
ſtinct one at beſt, exhibiting only a general and very confuſed repreſentation of ſome- 
ways, whereby one might think the thing likely to be effected, if it were at all per- 
formable, accompanied with a perception of the inſufficiency of thoſe ways. There is- 
yet another difference in the notions we have of things, which though not wont to be 
obſerved, is too important to be here pretermitted, and it is this; that of ſome things 
we have a knowledge, that, for want of a fitter term, may be called primary or direct; 
and of ſome other things the knowledge we have is acquired but by inferring it from 


ſome more known or clearer truth, and ſo may be called inferred. or illative Knowledge. 


As when a geometrician defines to me an hyperbola, I quickly gain a clear and diſtinct 


idea of it; but when he proves to. me, that this hyperbola may have ſuch a relation to- 


a ſtrait line, which he calls aſymptote ; that this line being continued ſtill comes nearer 


or nearer to the prolonged ſide of the hyperbole, and yet how far ſoever both be drawn, 


it will never come to touch it; his fubtle demonſtrations: preſent me with an inferred. 
and illative truth, at which we arrived not but by the help of a train of ratiocmations,. 
and on which if we exerciſe our imagination, we ſhall find this factitious truth, if we 
map ſo call it, accompanied but with a very dim and confuſed idea. To the foregoing 
diſtinctions give me leave to add but this one more, which belongs chiefly to the notions. 
we have of true or falſe propoſitions; namely, that of our conceptions of things, 
ſome are ſymmetrical (if I may ſo call them) or every way conſiſtent, by which I mean 
thoſe that have theſe two qualifications, the one, that all the parts are conſiſtent among 
themſelves, and the other, that the entire idea is conſiſtent with all other truths; and: 
ſome are chimerical or aſymmetrical, by which I underſtand thoſe, that are either ſelf- 
deſtroying by the contrariety of the parts themſelves they are made up of, as if one 
ſhould talk of a. triangular ſquare, or a ſun-ſhiny night; or being extravagant, lead to 
ſome manifeſt abſurdity, that may be legitimately inferred from them, or into inextri- 
cable difficulties,, or involve a real repugnancy to ſome acknowledged truth, or rule of 
realon. . | 3 5 
To what I have hitherto ſaid I muſt add theſe two obſervations: the firſt, that the 
mind of man is ſo framed, that when ſhe is duly inſtructed and is not wanting to her- 
ſelf, ſhe can perceive a want of light in herſelf for. ſome purpoſes, or of clearneſs and 
completeneſs in the beſt ideas ſhe is able to frame of ſome things, and on this account 
can ſo far take notice of the extent and imperfection of. her own faculties, as to diſcern, 
that ſome objects are diſproportionate to her; as when we attentively conſider the di- 
menſions of ſpace, or (if the Carteſians judge aright, that body. is nothing but extended 


2 ſubſtance] 


| 4 21 


1 — 
S 8 
2 ä Sr . — 
— 28 - «© * * 
is — 
, 2 


j 


1 A Discounrse. TF TringGes - 
ſubſtance) thoſe of the univerſe, we may by trial perceive, that we cannot conceive 
them ſo great, but that they may be yet greater, or, if you pleaſe, may exceed the 
bounds, how remote ſoever, which our former conception preſumed to aſſign them; 
which may be illuſtrated by what happens to the eye, when it looks upon the main ſea, 
ſince we eaſily grow ſenſible, that how far ſoever we can diſcover it, yet our fight falls 
far ſhort of the extent of that vaſt object. And it is by the ſenſe, which the mind has 
of her own limitedneſs and imperfection on certain occaſions, that I think we ma 

| eſtimate what things ought not, and what ought to be looked upon as things above 

reaſon; for by that term, I would 'not have you think I mean ſuch things, as our 

rational faculty cannot at.all reach to, or has not any kind of perception of, tor of ſuch 

| things we cannot in particular either ſpeak or think like men; bur my meaning is this, 

| that whereas the rational ſoul is conſcious to her own acts, and feels, that ſhe knows 

| divers ſorts of things truly and clearly, and thereby juſtly concludes them 'to be within 

the compaſs of her faculties z when ſhe contemplates ſome few things, that ſeem to be 

of another order, ſhe is convinced, that however ſhe ſtrain her power, ſhe has no ſuch 
ideas or perception of them, as ſhe has or may have of thoſe objects, that are not diſ- 


* 


8 
* 


1 proportionate to her faculties : and this is my firſt obſervation. | 

1 Trex other thing that I was to obſerve about the nature of the mind is, that it is ſo 

F conſtituted, that its faculty of drawing conſequences from known truths is of greater 
| extent than its power of framing clear and diſtinct ideas of things; ſo that by ſubtle or 

[| ſucceſſive inferences, it may attain to a clear conviction, that ſome things are, of whoſe 

| | | nature and properties (or at leaſt of ſome of them) it can frame no clear and fatisfaftory 
| 


conceptions. And that men ſhould be better able to infer propoſitions about divers 
things, than to penetrate their nature, needs the leſs be wondered at, both becauſe it is 
oftentimes ſufficient for our uſes to know that ſuch things are, though that knowledge | 
be not accompanied with a clear and diſtinct idea; and becauſe oftentimes the rules 
| (ſuch as, whatever is produced muſt have a cauſe; and, from truth nothing rightly 
3 follows but truth) are clear and eaſy, that enable the mind to infer concluſions about 
1 | things, whoſe nature is very dark and abſtrule, — © 
= Eugen. I know, Sophronius, that you have not laid down theſe preliminary diſtinc- 
4 | tions and remarks, without deſigning to make uſe of them, which the little time, that 
*Y now remains to manage our conference in, calls upon to proceed to do. 
|  Sophron. I was juſt going to ſay, Eugenius, that, after what I have premiſed, I hope 
it may be ſeaſonable to apply the newly delivered notions to the three ſorts of things, 
that I formerly repreſented as being in ſome ſenſe above reaſon. For I conſider, that 
there are ſome objects of ſo immenſe and peculiar a nature, that (if I may fo ſpeak) by 
an eaſy view of the mind, that is without any ſubtle and laborious diſquiſition, the 
ſoul diſcerns, and, as it were, feels the object to be diſproportionate to ; oe powers: 
and accordingly if ſhe thinks fit to try, ſhe quickly finds herſelf unable to frame con- 
cep.ions of them fit to be acquieſced in; and this fort of objects I do upon that account 
call inconceivable, or on ſome occaſions) ſupra- intellectul. 
Bur when by attentively conſidering the attributes and operations of things, we ſome- 
times find, that a thing hath ſome property belonging to it, or doth perform ſomewhat, 
which by reflecting on the beings and ways of working that we know already, we can- 
not diſcern to be reducible to them or derivable from them, we then conclude this pro- 
perty or this operation to be inexplicable; that is, ſuch, as that it cannot ſo much as in 
a general way be intelligibly accounted for; and this makes the ſecond ſort of our things 
above reaſon But this is not all, for the rational ſoul, that is already furniſhed with 1n- 
nate, or at leaſt primitive ideas and rules of true and falſe, when ſhe comes to examine 


certain things, and make ſucceſſive inferences about them, ſhe finds (ſometimes to - 
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wonder as well as trouble) that ſhe cannot avoid admitting ſome conſequences as true _ 7]. 
and good, which ſhe is not able to reconcile to ſonie other manifeſt truth or acknow- h | 
ledged propoſition. And whereas other truths are ſo harmonious, that there is no diſ- 
agreement between any two of them, the heteroclite truths I ſpeak of appear not ſym- 
metrical with the reſt of the body of truths, and we ſee not how we can at once embrace 
theſe and the reſt, without admitting that grand abſurdity, which ſubverts the very 
foundation of our reaſonings, that contradictories may both be true. As in the con- 
troverſy about the endleſs diviſibility of a trait line, ſince it is manifcſt, that a line of 
three foot, for inſtance, is thrice as long as a line of one foot, ſo that the ſhorter line is 
but the third part of the longer, it would follow, that a part of a line may contain as 
many parts as a whole, ſince each of them is diviſible into infinite parts; which ſeems | 
repugnant to common ſenſe, and to contradict one of thoſe common notions in Euclid, | 
whereupon geometry itſelf is built. Upon which account I have ventured to call this | | 
third ſort of things above reaſon aſymmetrical or unſociable, of which eminent inſtances | 
are afforded us by thoſe controverſies (ſuch as that of the compgſitio continus) wherein 
which ſide ſoever of the queſtion you take, you will be unable directly and truly to 
anſwer the objections, that may be urged to ſhew, that you contradict ſome primitive 
or ſome other acknowledged truth. 5 * i 
Taess, Eugenius, are ſome of the conſiderations, by which I have been induced to 
_ diſtinguiſh the things, that to me ſeem to overmatch our reaſon, into three kinds. For 
of thoſe things I have ſtiled unconceivable, our ideas are but ſuch, as a moderate atten- 
tion ſuffices to make the mind ſenſible, that ſhe wants either light or extent enough to 
have a clear and full comprehenſion of them : and thoſe things, that I have called in- 
explicable, are thoſe, which we cannot perceive to depend upon the ideas we are fur- 
niſhed with, and to reſemble in their manner of working any of the agents, whoſe 
nature we are acquainted with: and laſtly, thoſe things, which I have named unſo- 
ciable, are ſuch as have notions belonging to them, or have concluſions deducible from 
them, that are (for aught we can diſcerg) either incongruous to our primitive ideas, or, 
when they are driven home, inconſiſtent with the manifeſt rules we are furniſhed with, 
to judge of true and falſe, - | . 
Eugen. 1 preſume, Sophronius, that by ſorting things above reaſon into three kinds, 
you do not intend to deny, but that it is poſſible one object may in differing regards be 
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referred to more than one ef theſe ſorts. 1 
Sopbron. You apprehend me very right, Eugenius, and the truth of what you ſay 
may ſufficiently appear in that nobleſt of objects, ' God. | 
Timoth, WE owe ſo much to God, the moſt perfect of beings, not only for other 
bleſſings, but for thoſe very intelle&s, that enable us to contemplate him, that I ſhall 
be very glad to learn any thing, that may increaſe my wonder and veneration for an ob- 
Ject, to whom I can never pay enough of either. | TE, 
Sophron. You ſpeak like yourſelf, Timotheus, and I wiſh I were as able, as I ought 
to be willing, to fatisfy your deſire: but ſince we are now diſcourſing like philoſophers, 
not divines, [ ſhall proceed to ſpeak of that gloriouſeſt of objects, but as his nature 
or ſome of his attributes afford me inſtances to the purpoſe, for which I preſumed to 
mention him. When God therefore made the world out of nothing, or (if Pyrocles 
will not admit the creation) when he diſcerns the ſecreteſt thoughts and intentions of 
the mind, when he unites an immaterial ſpirit to a human body, and maintains, per- 
haps for very many years, that unparalleled union with all the wonderful conditions he 
nas annexed to it; when, I ſay, he doth thele and many other things, that I muſt not now 
ſtay to mention, he ſupplies us with inſtances of things that are inexplicable: for ſuch ope- 
rations are not reducible to any of the ways of working known to us; ſince our own 
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minds can but modify themſelves by divers manners of thinking; and as for thingy 
without us, all that one body can do to another by acting on it, is to communicate 
Iocal motion to it, and thereby produce in it the natural conſequences of ſuch motion 
in all which there is no action like any of thoſe I juſt now aſcribed to God. And if we 
conſider, that the pteſcience of thoſe future events, that we call contingent, being a 
Perfection, is not to be denied to God, who is by all acknowledged the perfecteſt of 
beings; and that yet the greateſt wits, that have laboured to reconcile this infallible 
precognition with the liberty of man's will, have been reduced to maintain ſomething 
or other, that thwarts ſome acknowledged truth or dictate of reaſon : if we duly con- 
nder this, I Tay, it will afford us an inſtance of truths, whoſe conſiſtency and whoſe 
1ymmetry with the body of other truths our reaſon cannot diſcern, and which therefore 
ought to be referred to that ſort of things above reaſon, that I call unſociable. And 
now I come to the third fort of theſe things, which is that I formerly mentioned, firſt 
under the name of incomprehenſible or ſupra- intellectual; which title, whether or no it 


-belongs to any other object, {which I will not now enquire) doth certainly belong to 


God, whoſe nature, comprehending all perfections in their utmoſt poſſible degrees, is 
not like to be comprehenſible by our minds, who altogether want divers of thoſe per- 
fections, and have but moderate meaſures, {not to call them ſhadows) of the reſt, We 


are indeed born with, or at leaſt have a power and divers occaſions to frame an idea of 


a being infinitely perfect, and by this idea we may ſufficiently diſcriminate the original 
of it, God, from all other objects whatſoever. But then, when we come to conſider 


attentively and minutely, what is contained in the notion of omnipotence, omniſcience, 


eternity, and thoſe other divine attributes, that are all united in that great confluence 
and abyſs of perfections, God; we may be ſure to find, that our faculties. are exceed- 


ingly ſurmounted by the vaſtneſs and gloriouſneſs of that unlimited and unparallel'd ob- 


ject ; about which, as we can diſcover that it exiſts, and that it poſſeſſes all the per- 
fection we can conceive, ſo we may at the ſame time diſcern, that it muſt have degrees 
of perfection, which, becauſe of the inferiority of our nature, we are not able to con- 
ceive, 5 3 ng 

AnD yet this diſcovery of God's incomprehenſibleneſs may be made without ſubtle 
diſquiſitions, and without trains, of conſequences, though not without due attention, 


by a direct view of the mind (if I may fo term it,) who finds herſelf upon trial as un- 
able fully to meaſure the divine perfections as the dimenſions of ſpace, which we can 


conceive to be greater and greater, without ever being able to determine any extent, 
beyond whoſe limits they cannot reach. OO „ 

Pyroc. 1 $USPECTED, Sophronius, by the tenour of your diſcourſe, that the laſt queſ- 
tions theſe gentlemen aſked you diverted you from ſaying ſomewhat more than you did 
by way of application of your preceding diſcourſe. N 5 

Sophr. I was then indeed about to make, as I now ſhall, this uſe of what I had been 


| ſaying; that I readily acknowledge, that it is an arrogance to talk of infinite or of 


priviledged things with the ſame confidence, or to pretend to do it with the ſame clear- 
neſs, wherewith knowing men may ſpeak of things unqueſtionably within the compals 

of our intelle& ; but that this need not hinder us from ſpeaking rationally of priviledged 
things themſclves. For all the notions, that are allowable, are not of the ſame ſort or 


order; and if none were to be admitted, but thoſe that enable us to comprehend the 


object, that is, which give us a clear and diſtinct knowledge of all that it contains or 
that b-longs to it, I mult confeſs, that we have no good notion of priviledged things in 
particular: but then I muſt add, that I fear we have few or none even of many things, 
that we think ourſelves very knowingin. And when we ſpeak of things as being above 


reaſon, though we have no clear, diſtin, and adequate notion of them, yet we au 


* 


above RR As O N. : 
have a general confuſed and inadequate notion of them, which may ſuffice to make ns 
diſcriminate their reſpective objects from all elſe, and from one another; as may be 
obſerved in ſeveral ideas, that are negatively framed, ſuch as thoſe we have of inviſible, 
incomprehenſible, and in others, which I formerly called inferred z becauſe they ac- 
company the remote inferences, whereby one truth is concluded from another: as when 
geometricians infer from ſome propoſitions in Euclid, that any ſtrait line may be divided 
tarther and farther without ſtop. For of this, and ſome other propoficions about pri- 
viledged things, we are not quite deſtitute of allowable notions; as may appear by 
ſome of the admirably ingenious ſpeculations of mathematicians about the affections of 
ſurd numbers, and about incommenſurable magnitudes 3 about ſome of which we have 
no ſuch clear and ſymmetrical conceptions, as we have of many other things, that are 
of a nearer and more intelligible order. And on this occaſion I ſhall not ſcruple to ac- 
knowledge, that partly by my own experience, and partly by the confeſſions of others, 
and by their unſucceſsful attempts, I am induced to think, that God, who is a moſt 
free agent, having been pleaſed to make intelligent beings, may perhaps have made 
them of differing ranks or orders, whereof men may not be of the principal; and that 


whether there be ſuch orders or no, he hath at leaſt made us men of a limited nature 


(in general) and of a bounded capacity. Congruouſly to this I think alſo, that he 
hath furniſhed man either with certain innate ideas or models and principles, or with a 


faculty or power and diſpoſition eaſily to frame them, as it meets with occaſions (which 


readily occur) to excite them : but becauſe that (as I lately noted) God intended the 


mind of man but of a limited capacity, his underſtanding is ſo conſtituted, that the 


inbred or ealily acquired ideas and primitive axioms, wherewith it is furniſhed, and by 


relation or analogy whereunto it judges of all other notions and propoſitions, do not 


extend to all knowable objects whatſoever, but reach only to ſuch, as have a ſufficient 


affinity, or bear ſome proportion to thoſe primary ideas and rules of truth, which are 
ſufficient, if duly improved, to help us to the attainment, though not of the perfect 


knowledge of truths of the higheſt orders, yet to the competent knowledge of as much 
truth, as God thought fit to allow our minds in their preſent (and perchance lapſed) con- 
dition, or ſtate of union with their mortal bodies. 1 

Eugen. Your opinion, Sophronins, if I apprehend it aright, contains two very dif- 
fering aſſertions; one, that it is allowable to contemplate, and even to diſcourſe of 


things above reaſon, ſince we may have ſome conceptions of them, rhough they be but 
very dim and imperfe&: and the other, that we ought not to look upon, ot {peak of 


ſuch objects, as things that we comprehend, or have even ſuch a meaſure of know- 


ledge of, as we have of things that are not priviledged. For of theſe we are not to 


| ſpeak but with a peculiar warineſs, and modeſt diffidence. f 
Sophr. Lou have expreſſed my thoughts, Eugenius, ſince T intend not to injoin ſi- 


lence, or diſſuade curiolity, but yet forbid preſumprion, in reference to priviledged 


things, 


Timotb. Anp truly, Sophronius, I ſee no reaſon to repine at the limits, which your 
late diſcourſe hath, in imitation of the-author of nature himſelf, aſſigned to human 
knowledge, For the number of priviledged things is altogether inconſiderable, in 
compariſon of the multitude of other things, to which our knowledge may be im- 
proved to reach, and which it far more concerns us to know well, than it doth to re- 
ſolve puzzling queſtions about things incomprehenſible z there being within the com- 
Pals of thoſe truths enough to employ and reward our curioſity, without ſtraining and 
uring our reaſon about objects that tranſcend it. And yet even about theſe ſome diſ- 

quiſitions may be allowed us; for an object, that on the account of ſome of its pro- 


Perties may be a priviledged one, may have divers other things belonging to it, that do 
Wi. Iii „ 
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A Discovnsn of Trines, &c. 
not ſurpaſs our reaſon, and whoſe knowledge may therefore be attained, by the due 
employment of it. . 3 
Tus we uſefully ſtudy the nature of bodies, which make up the object of the ex. 
cellent ſcience of natural philoſophy ; though the true notion of body in general be x 


thing ſo difficult to frame, that the beſt of our modern philoſophers can by no means 


agree about it. Which I do not wonder at; becauſe. if we purſue the notion of 3 
body to the uttermoſt, it will lead us to the perplexing controverſy de compoſitione con. 
tinui, and there you will not deny, but that the underſtanding will be left in the dark, 
Thus ſurveyors, carpenters, architects, and many others, know divers affections of the 
ſquare figure, that are of great uſe to them in their reſpective employments, though 
that property of the ſquare, that its ſide and diagonal are incommenſurable, be un- 
known to moſt of them; and if they were told of it, and would proſecute the ſpecu- 
lation, would involve them in exceeding great, and probably inſuperable, difficulties, 
Sophr. To confirm what you have been telling us, Timotbens, I ſhall venture to add, 
that even about priviledged things, our inquiries, if modeſtly and diſcreetly managed, 
may not only be allowable, but ſometimes profitable. For even of ſuch ſubjects a 


ſtudious ſearch may bring us to know more than we did, though not ſo much as we 


would, nor enough to be acquieſced in. So that ſuch enquiries may probably teach us 
to know the objects better, and ourſelves better too; by giving us ſuch a ſenſible diſ- 
covery of the inſufficiency of our underſtandings to comprehend all forts of things, as 
may be very uſefu], though not pleaſing, and may richly recompenee us for the pains, 
that ended in fo inſtructive a diſappointment. And let me add to the pertinent in- 
ſtances, that have been mentioned, the nobleſt that can be given; I mean the contem- 
plation of God himſelf. For he hath ſo ordered all things, that it is ſcarce poſſible 
for us to be deſtitute of an idea of him, which will at leaſt repreſent him as an exiſtent 


being, and more perſect than any other being; and yet when we come with ſuf. 


ficient application of mind to pry into the wonderful attributes of this moſt ſingular 
and adorable being, we are, as was lately obſerved, ſure to find ourſelves unable to com- 
prehend ſo unbounded an object. Which yet ought not to diſcourage us from ſo noble 
a ſtudy, ſince we are allowed the great contentment and honour to make further and 
further diſcoveries of the excellenteſt of objects, by that very immenſity of his perfec- 


tions, that makes it impoſſible for us to reach to the bounds of his excellency, or rather 


to diſcover, that it has any bounds at all. 
Bur, gentlemen, I perceive I have been fo tranſported by the mention of this vaſt 
and divine ſubject, in whoſe contemplation it is ſo eaſy and ſo pleaſant to loſe ones (elf, 
that I have forgot the notice Eugenius gave me a pretty while ſince, that the time allot- 
ted for our preſent conference was then near expiring. And therefore I ſhall leave you 


to pick out of the excurſions, to which your interpoſitions tempted (not to ſay obliged) 


me, the applications, that I intended to make more methodically, of the diſtinctions 
I laid down. And I am the leſs. troubled to be hindred from propoſing to you my 
thoughts about the way of diſtinguiſhing priviledged things from others, becauſe we 
have a domeſtick monitor, or a kind of an internal criterium, always at hand to help- 
us. For think it may well be ſaid, that the wiſe author of nature has endued the un- 


derſtanding with ſuch a quick, though internal, ſenſation, (if I may ſo call it,) that 


when due attention is not wanting, it can feelingly diſcern between. other objects, and 
thoſe that are diſproportionate to its ability. As even in beaſts, the eye is ſo framed 


(according to the inſtitution of nature, ) that if it be obverted to the bright noon· day. 


ſun, there needs no monitor, but the operation of the ſame ſun, to make it wink, me 
perhaps water,) and thereby diſcover itſelf to be dazled and overpowered by the dit 
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AD vICOES in judging of THIN GS, &c. 

Pyroc. I co Ess your diſcourſes, gentlemen, have made an unexpected impreſſion 
upon me; but whether that will amount to a conviction, will ſcarce appear till our next 
conference. Only thus much I ſhall tell you now, that it would much facilitate our 
agreement in opinion, if you did not contend for altogether ſo much ; but would be plea- 
ſed to leave it undetermined, whether man's intellectual faculty itſelf is uncapable, by 
the help of any degree of light, to diſcover and know thoſe things, which you call 
above reaſon: and would content yourſelves to ſay, that there are ſome things belong- 
ing to theſe ſubjects, which we muſt confeſs we have leſs clear and diſtin& notions of, 
than we have even of the difficulteſt of thoſe things, that are acknowledged not to 
ſurpaſs our reaſon: and that if we will take upon us, to determine poſitively and parti- 
cularly about theſe tranſcendent things, we muſt employ ways of reaſoning congruous 
to their peculiar natures. 1 | 

Sopbr. T SHALL readily conſent not to expect your final reſolution, before our next 
meeting, having no cauſe to fear, that time will be unfriendly to her daughter 
truth, 5 

Timoth. AND in the mean while Pyrocles, J am glad to find, by the laſt part of what 
you juſt now ſaid, that you ſeem to be no longer indiſpoſed to admit ſome things, that 
lat leaſt in our preſent ſtate) do ſome way or other ſurpaſs our reaſon. For I think, 


that inſtead of exalting that faculty, we injure and defraud it, if we do not freely al- 


low it as much enjoyment of truth as we are able to procure it: and conſequently if geo- 
metry, or revelation, or experience, aſſure us of divers things, of which we can know 
but that they are, and what they do, not, what they are, and how they act, we muſt 
neither refuſe, nor neglect the ſtudy of ſuch truths, any more than we would refuſe to 
look into any other objects than thoſe that we can look through; and therefore to enrich 
the intelle& as much as we are able, we muſt entertain, not only thoſe truths, that we 


can comprehend, but thoſe alſo, how ſublime ſoever, that we can have any certain, 


though but a very imperfect knowledge of, eſpecially ſince thoſe remote and abſtruſe 


ſubjects may be as much more noble as more dark than others, and thereby render an 


Imperfect diſcovery of them more deſirable, than a far clearer one of inferior things. 
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ADVICES in judging of THINGS faid to tranſcend 
e REASON. :: 
The ſpeakers Arnobins, Eugenius, Pyrocles, and Timotbeus, 


Arnob. T Was very glad, gentlemen, to learn this morning of Sopbronius ſome things; 
| whence it was eaſy to conclude, that by the diſcourſe you had with him 


laſt night, he has made it allowable for me to demand, and rational for 


you to grant, nay to proffer me a diſpenſation of the taſk you impoſed on me at our 
laſt meeting. For though he ſpike with the modeſty that became him of your con- 
ference, and gave me but a haſty and imperfect account of what paſſed between you; 


yet I think I may preſume, that by his difcourſe, Pyrocles himſelf was at leaſt inclined, 


and you two, gentlemen, fully perſwaded to admit, that there are things above reaſon z 
which was the main point, about which you expected, at ourlaſt congreſs, that I ſhould 
entertain you, at our then next, or now preſent meeting. 


Iii 2 Eugen. 
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Apb vlogs in judging of Truincs 

Eugen. I deny not, that Sophrenias's conſiderations were prevalent on Timethaus and 
me, and have, I hope, made a good impreſſion on Fyrocles himſelf; but that ought 
not to hinder us from coming, as we now do, to claim your promile of entertaining ug 
about things above reaſan. And if you will needs be diſpenſed with from repeating 
thoſe confiderations, that Saphranius has employed already, (though I doubt not, but 
by repeating them, you would both ſtrengthen and advance them ;) we will not be ti- 
gid exactors of our tight: but yet we muſt not remit your taſk, thaugh we ate con. 
tent to change it. For I queſtion not but theſe gentlemen will gonſent with me, to 


diſcharge you of your promiſe of diſcourſing of the arguments, that may infer ſome 
pleaſe to afford us your thoughts, about the 


things to be above reaſan, if you will | 
ways of avoiding to be impoſed on by ourſelves or others, when ſuch ſublime ſubjegs 
are treated or diſcourſed of. | „ 
Arnob. Twovc in the recital of your conference, Sqpbranius did but touch on ſe- 
veral ſubjects, whereon it would be proper for me to inſiſt, in the diſcourſe you ſeem to 
expect from me; yet I am apt to fear, that he has fo prevented me ia what I Gould 
ſay, that he has left little or nothing for me to do, bur to make repetitions of what 


you have heard already much better expreſſed: which will be an employment far enough 


from being grateful, either to you or me. . 
Eugen. Yous modeſty, fir, is not like to defeat our curiofity ; and that you may 


not think yourſelf hardly uſed, or condemned to bear repetition, be pleaſed to take 
notice, both that what we deſire as a fayour, we might claim as a compenſation, and. 


that the things we expect from you now, are not arguments o make out, that there 
are things above reaſon, but that you would afford us ſome rules and directions, 


* how to regulate the ratiocioations we make, and eſtimate thoſe we meet with, about 


« ſuch tranſcendent ſubjects.” | 


Arnob, I hope, Eugenias, you do not in earneſt think we fo vain. gs to pretend to 
frame a logic about thi 


that ate as anomalous, as they are either remote or ahſtruſe. Beſides chat all you have 


ſaid does not exempt me from a fear, that by reaſon of Sopbronius's omitting divers 


points of his diſcourſe, and my imperfect remembrance of thoſe he tranſiently and 

fly mentioned, he has anticipated much of what were otherwiſe proper for me 
to ſay, But yet becauſe it is poſſible, that his thoughts add mine may have led us to 
have made ſome reflections, that are not at all the ſame; and that even when others: 
happen to be coincident, it may be not altogether uſeleſs, that I ſhould endeavour to 


enlarge ſome. things, that he has but hinted, and illuſtrate or vindicate ſome others, 
that will not be prejudiced by being cleared, or eonfirmed; and above all this, becauſe 


I would ſhew yev, that I am willing to e 


on theſe advices ſo much as directions to find the truth, in ſuch. abſtruſe matters, 33 


_ cautions that may chance to aſſiſt you to avoid ſome errors and miſtakes. 


Eugen. Wx are not ſo ſcrupulous, but that we ſhall upon your own terms gladly 
receive your thoughts, whatever names you pleaſe to give them, 


Arnob. I ſhall then, without further preamble, comply with your commands, and. 


Propoſe as my 


ings above logic; or magiſterially 40 deliver rules aþout things, | 


omply with you ſomewhat to the hazard of 

my diſcretion, I ſhall not refuſe to offer you ſome, not rules, but adviees;. provided 
you freely interrupt me, when I begin to trouble you with the repetition of any thing, 

chat you have, though I have not, heard before; and provided too, that you look not 
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| Firſt ADVICE, 3 
tt about privileged ſubjecis tbemſelves, we do not admit any (affirmative) aſſertian, with- 

et out ſuch proofs, to evince it, as are ſufficient in their kind. Ari 


hope gentlemen, that Sophronius has ſo far declared to you, what is to be meant 
by priviledged things, that though it be a new term, yet I need not ſolicitouſly explain 
it; and may think it ſufficient to intimate in few words, that they are things of a very 


kereraclite and abſtruſe nature, and have belonging to them ſuch peculiar affections and 
attributes, as require, that in judging and reaſoning of them, we ſhould employ notions 
and rules congruous to their particular condition; ſome of them ſuperadded to, and others. 


perhaps differing from thoſe, that men generally and ſafely enough make uſe of about 
common and familiar things, that are of a nature leſs impervious to our underſtandings. 


g5 
And if the ſhortneſs of this ſummary deſcription ſhould leave it leſs clear than I hope 
you find it, I foreſee there will divers occaſions of illuſtrating it, by inſtances and other 


ways, occur in the ſequel of our diſcourſe: in order to which I ſhall, after this ſhort 
and neceſſary digreſſion, return to the lately given firſt advice; and tell you, that it is 


grounded upon this confideration, that it is not reaſonable to give aſſent to any thing 
as a truth, but upon a ſufficient reaſon of that aſſent. And though we may well granc 
in the general, that a thing, which ſurpaſſes our reaſon, may have belonging to it ſome 
affection, that is alſo above reaſon; yet we are not in particular to believe, that this or 
that affection doth belong to it, without particular and competent proof. For fince 


about a priviledged thing, as well as about any other, propoſitions may be framed, and 


often are ſo, that are contrary to one another; to aſſent to both were to be ſure to be- 
lieve one falſity, if not two. And if we will aſſent but to one, we muſt either judge 


at adventures, or allow ourſelves to examine the mediums of probation, employed on 


both ſides, and thereupon judge, why one of the propoſitions is to be aſſented to, and the 
other rejected. | | e 


Pyrod. I Au glad, drnobius, that you allow yourſelf and us this manly freedom, 
without which our underſtandings were liable to be impoſed on in matters of the high- 


_ eſt concernment: for there {carce ever did, or I fear ever will, want ſome men, who 


either out of ignorance and paſſive deluſion, or out of ſelf- confidence, or out of de- 
ſign, take upon them, with great boldneſs, to affirm what they pleaſe about priviledged 
ſubjects; and when they are oppoſed in their extravagancies by ratiocinations they can- 
not anſwer, they urge, that theſe things being above reaſon, are not to be judged of 


by it. But of ſuch men as theſe I uſually demand, whether their own aſſent to the things. 


they would have us believe, be grounded upon ſome rational argument, or not? If 


they ſay, it is not, they are fools to believe it themſelves ; and I ſhould: add to the num- 
ber of fools, if after this acknowledgment I ſhould believe them: but if they ſay they 


do, I defire them to-produce their argument; for fince it is framed by a human under- 
ſtanding, the force of it may be alſo comprehended and judged of by a human under- 
ſtanding: and it is to no purpoſe to ſay, that the ſubjeR ſurpaſſes human reaſon; for 
if it do ſo indeed, it will ſurpaſs theirs as well as mine, and fo leave us upon even terms. 
And let the thing affented to be what it will, the aſſent itſelf ought to be founded up- 
on a ſufficient reaſon, and conſequently upon one, that is intelligible to the human in- 
tellect, that is wrought on by it. 55 
Eugen. I wiLLINGLY allow, that there is a great difference between the being able 
and obliged to know the nature or cauſe of a thing, and the being able to give an in- 
telligible account of the motives, that induce our aſſent to it; and without ſuch mo- 


105 the aſſent may by chance be given to what is a truth, but that will not hinder it 


rom being an irrational aſſent. 
— 5 2 Ti moth. 


450 ., Avpvicrs, i judging of Trinas 

Timotb. I was not ill pleaſed, Arnobius, with the caution you employed in the clof 

of your advice, where, by ſaying, that the poſitive proofs you require to evince ati 

aſſertion about a priviledged thing, muſt be ſufficient in their kind, you plainly inti. 

mate, that you do not exact rigid demonſtrations of ſuch aſſertions. And indeed it 

were not reaſonable you ſhould; for ſince it is manifeſt, that there are many truths, 

ſuch as hiſtorical and political ones, that, by the nature of the things, are not capable 

of mathematical or metaphyſical demonſtrations, and yet, being really truths, have a 

Juſt title to our aſſent; it muſt be acknowledged, that a rational aſſent may be founded 

upon proofs, that reach not to rigid demonſtrations, it being ſufficient, that they are 

ſtrong enough to deſerve a wiſe man's acquieſcence in them. And therefore if any 
things can be made out to be revealed by God, concerning his own nature, or actions, 

or decrees, we ought firmly to believe them, becauſe that, of ſome of thoſe things, 

as his preſcience, mercy, &c. we can have no better proofs; and of others, as what he 

did before our world was made, and what he will do with us after we are dead, we can 

have no other conſiderable proofs at all. And the objection made by Pyrocles againſt 

the aſſenting to audacious propoſitions framed by impoſing men, will not reach our 

caſe: for there is no reaſon to think, that becauſe an object ſurpaſſes an human under- 
landing, it muſt therefore ſurpaſs the divine intellect itſelf. And even in things, that are 

' tranſacted in the mind of man himſelf, I may learn from another, that is not my ſu- 

- perior, what I can by no means attain to know, unleſs he be pleaſed to diſcover it to 

me; as that he was at ſuch a time thinking of the creation of the world, or reſolving 

| how to diſpoſe of his ſon, and what recompence he deſigns to give a ſervant, that he 
. has not yet entertained. T3 TO 
Pyrocl. ABouT things of ſuch a kind as you now mention, Timotbens, J ſhall not 

diſſent from you; becauſe theſe are things, that though not diſcoverable by our reaſon 

till we be informed of them, are yet clearly knowable by our reaſon, when we are in- 
formed of them. But that there ſhould be things, which though perſpicuouſly pro- 

, poſed, ſhould not be comprehenſible by our underſtanding, is ſuch an affront to that 

noble faculty, that I confeſs it has much indiſpoſed me to grant (what I am yet unwil- 

ling peremptorily to deny,) that there are, as Sophronius would have us think, not only 

ſome priviledged things, but more than one kind of them; which if we do admit, it 

will place ſuch narrow limits to our underſtandings, that we muſt deſpair of the de- 
fireableſt knowledge of all, namely that, which is converſant about the nobleſt and 

ſublimeſt objects. 05 5 | . 

Eugen. LEavinc to Sophronius the management of a point he has ſtudied, and which 

I have not now time ſolemnly to argue; I ſhall only tell you in general, that I {ce no 

neceſſity, that intelligibility to a human underſtanding ſhould be neceſſary to the truth 

or exiſtence of a thing, any more than that viſibility to a human eye ſhould be neceſ- 

ſary to the exiſtence. of an atom, or of a corpuſcle of air, or of effluviums of a load- 

ſtone, or the fragment exhalations of ambergreece, and muſk from a perfumed glove. 

I might here obſerve, that even by the ſame ſenſe, ſome creatures may diſcern things, 
that may not be perceptible to others: as no attention or application of the organ (o 

the noſe) will enable a man to perceive the effluvia expiring from the ſtale footſteps of 

a hunted and. unſeen hare or deer, though hounds, and eſpecially blood-hounds, will 

have a vivid perception of ſuch odours, and by their help trace and purſue the flying 

and unſeen beaſt. This, I fay, may be obſerved in favour of my preſent - argument; 

but it will perhaps be a more proper illuſtration to repreſent, that the natural incapacity 

of a child's irtelle&, to underſtand the abſtruſe affections of parabolas, hyperbolas, 

and the incom.menſurable lines of a ſquare, . hinders not thoſe figures from being con, 


tained in rerum naturd, or their affections from being true and demonſirable. | 5 
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though we do admit ſome priviledged things in the ſenſe above declared, yet, (to ſay 
ſomewhat to obviate Pyrocles's fear) there is no neceſſity, that we ſhould be interdicted 
all knowledge of thoſe ſublime objects, in which there are many things, whereof, or 
of their conſequences, we muſt confeſs ourſelves ignorant. Thus elder geometricians 
knew very well what a rectangular triangle was, when they conceived it to be a figure 
conſiſting of three ſtrait lines, two of which comprize a right angle; though probably, 
for a great while, they did not know ſo much as all its chief properties or affections : 
fince, for aught appears, before Py:hagoras, (who offered a heccatomb to the muſes in 
gratitude for their diſcovery) it was not Known, that the ſquare of the hypothenuſe is 
equal to the ſquares of both the other ſides; and much more likely it is, that they 
were not able to ſolve thoſe difficulties (that continue to perplex even our age) which 
attend that endleſs diviſibility of lines, that is inferrible from that equality of the two 
ſquares to the ſingle ſquare. 1 . 

Anp beſidss the inſcrutable perfections of God, fome of his works are ſuch, that, 
notwithſtanding the compleat knowledge of them ſurpaſſes our forces, yet there re- 
main ſo many things, as well worthy to be known, as poſſible to be attained by us, 
that they will allow exerciſe enough to the wits of all the philoſophers in the world. 
And beſides that, as I have been ſaying, even about theſe priviledged ſubjects them- 


ſelves, divers conſiderable things may be diſcovered, if they were altogether impene- 


trable by our underſtandings, yet their number is ſo ſmall, that they would leave a large 
ſcope for human knowledge to diffuſe and improve itſelf, For it is not every thing, 
that is hard to be underſtood, or contrary to the common rules of probability, that has 

a right to paſs for a priviledged thing; for ſo the paradoxes about ſurd quantities, of 
iſoperimetal figures, duplicate and triplicate proportion, and divers, other ſurpriſing 
doctrines, that are capable of mathematical demonſtrations, would be priviledged 
things. 
eed as philoſophical myſteries ; for, ſuch are the Peripatetics ſubſtantial forms, which 
really are not priviledged things, but ſcholaſtic chimeras. But though I ſhall not pre- 
ſume poſitively to ſet down the diſcriminating bounds and figns of priviledged things, 
yet moſt, if not all, of them being ſuch, as are either primary in their kind, as God 
himſelf, and the things, whoſe nature flows immediately from him; or elſe things, that 
if thoroughly inſpected, do neceſſarily involve the conſideration of ſome kind of 
infinitum; or elſe are ſuch, that, though in ſome main queſtions about them one fide 


muſt be taken, both ſides are encumbred with abſurdities: thoſe, I ſay, being all (or 


ſome of them) the uſual marks, that belong to priviledged things, you will eaſily grant, 
that their number is not near fo great as their abſtruſenefs; and that therefore Pyrocles and 
his philoſophical friends need not fear to want employment for their curiofity. And for 
farther anſwer to his objection, I ſhall add, that we muſt regulate our belief by our per- 

ceptions, not our wiſhes; and muſt not conclude, that becauſe it were deſirable for us, that 
all things were penetrable to our human underſtandings, there is really nothing that is 
not ſo: and we can no more conclude, that we are as knowing as angels, becauſe we 
wiſh we were ſo, than that we are as immortal as they, becauſe we would never die. 
But as for thoſe few things, that have belonging to them properties ſo extraordinary, as 
to make it probable, even at the firſt ſight, that their nature muſt be very abſtruſe, and 
difficult to be fully diſcovered by us; I hope Pyrocles will allow, that things of ſo hete- 
roclite a nature may challenge an exemption from ſome of- the rules empleyed about 
common things; and that really ſuch rules as I mean, and ſome alſo of the vulgar 


Nor are all thoſe worthy of this title, that are by many propoſed and embra-. 
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notions, cannot always be ſafely extended to ſuch ſubjects, I forbear to ſhew in this 


pl.ce; only becauſe I would not too long ar ence interrupt Arnobius, and I expect to have 


a good upportunity to ſpeak again of this fal ject, befoie our conference be ended. 
3 1 2 ee 
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ADvices in judging of ThHinaGs 
'Timoth. You may then, I preſume, Arnobius, as foon as you pleaſe, favour us with 
your fecond advice. HEE | 
Afneb. I ſhall readily obey you, Timotheus, by propoſing it thus: 


The ſecond ADVICE, or RULE. 


TB we be not bafty to frame negatives about priviledęed things, dr 10 rojo propoſitions 


of explications concerning them ; at leaſt, as if they were abſurd or impoſſible, 
Ir is eaſy to obſerve in the ſpeculation of natural things themſelves, how unſafe it is 
not only to affirm, but in divers caſes alſo reject opinions, before men have any thing 
near a competent hiſtorical information of what belohgs to the ſubject they take upon 
them peremptotily to judge of. And therefore it muſt in reaſon be thought much more 
unwary, to be forward to reſolve upon negative propoſitions, about things, which we 
ourſelves acknowledge to be above the reach of human reafon, which ſince they are, it 


vill become us at leaſt to forbear a rude inſulting way of rejecting the opinion of learn- 


ed men, that diſſent from us about ſuch things; ſince the ſublimity of the ſubject 


Should make miſtakes about them the more eaſy to be pardoned; becauſe they are diffl- 


cult to be avoided; and our own ſharing in the diſability of penetrating ſuch abſtruſe 
things ſhould keep us from being over-confident, that we alſo may not be miſtaken; 
and incline us to tolerate other mens opinions about matters, wherein we ourſelves have _ 


but opinion, not ſcience, 


Pyrocl. Bur have not you formerly adviſed us not to ſuffer ourſelves to be impoſed 


upon by proofleſs aſſertions, even about priviledged things? 


. I did ſo, and do ſo ſtill: but there is a great deal of difference between be- 


| Feving a proofleſs affirmation about things, which the affirmer does not know to be 
true, and framing negative concluſions againſt opinions, which, for aught we yet 


clearly know, may be true; and therefore my prefent advice is very conſiſtent with my 


former: for here I counſel only, either a ſuſpenſion of judgment when there appears no 


proof on either ſide ſufficient to ſway the intellect; or ſuch a wary and unprejudiced 
aſſent to opinions, that are but faintly probable; that the mind may be ready to receive, 
without either obſtinacy or ſurprize, any better argument, that ſhall conclude the con- 
trary of the opinion we favoured before. 


Eugen. BuT methinks it is hard to avoid the framing of conjectures, even about 


thoſe ſublime ſubjects, concerning which we can frame but conjectures, and thoſe often 


very os ones. | „ 8 
Arnob I coxpEss an abſolute ſuſpenſion of judgment is a very uneaſy thing, not 
do I ſtrictly require you ſhould entertain no conjectures; but only that we ſhould con- 


| fider, that we may be eaſily miftaken in them, and by further information fee cauſe to 
lay them down, and perhaps exchange them for contrary ones. My thoughts of this 


matter may be perchance ſomewhat illuſtrated, by ſuppoſing, that we four were walk- 


ing ina highway, and diſcovered, as far off as our eyes could reach, ſome erected and 


moving body of human . ſtature z though we ſhould, by its ſhape and walking, ſafely 
enough conclude, that it were no other animal than a'man, yer what manner of man 


he were, as old, or young, handſome, or ugly, we ſhould not be able to diſcern, and 


conſequently, could have no ſufficient ground to determie. And as if I ſhould affirm 
him to be a young man or handſome, you may juſtly cenſure me of raſhneſs ; ſo if, 
becauſe I cannot prove my conjecture, you ſhould reſolutely deny, that he is a young 
man or handſome, I ſnould think you guilty, though not of an equal, yet of a cen- 
ſurable unwarineſs, becauſe, for aught you know to the contrary, he may be what! 
gueſſed him to be. And though we are naturally fo uneaſy under fluctuation of mind, 


that 
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rhat for my part I confeſs (and it may be you may be ſubject to the ſame infirmity) I 
ould ſcarce forbear refembling in my thoughts the man we ſpeak of to ſome body or 
other that I knew yet I ſhould juſtly; think that conjecture to be very fallible, and 
both expect, that when I ſhould come to have a nearer and clearer view of him, I 
might ſee cauſe to diſmiſs my firſt idea for that, which this new and better proſpect 
would afford me, though it were quite differing from that I had formerly entertained, 
and ſhould repreſent him, that my forward thought perhaps reſembles to a young man 
of my acquaintance with black curied hair, and a ruddy complexion, to be pale and 
wrinkled, with grey hair curled like a pound of candles. The application, I ſuppoſe, . 
may Jpares;: {1 15.5 FF e 
f Bur tl. I would not be underſtood in the preceding diſcourſe, as if J were 
againſt all framing of negative propoſitions about priviledged things; my deſign being 
but to diſſuade from haſty ones: for ſometimes it is much more eaſy and ſaie to deny 
things, than to affirm them to belong to a ſubject that ſurpaſſes our reaſon. And the 
obſervation may be of uſe, eſpecially in two caſes; one, when the negative we aſſert is 
grounded not upon axioms taken from the uſual courſe of nature, or upon propoſi- 
tions dubious, . or remote from the firſt principles of knowledge, but upon either ca- 
tholic and metaphyſical axioms, or elſe upon truths manifeſtly flowing from ſome 
clear, though inadequate, notion we have of the nature of the things we treat of. The 
other caſe is, when we have a clear and ſufficient proof by revelation, or otherwiſe, 
of the poſitive attributes of the things we contemplate; for then we may ſafely deny 
of that ſubject any other thing, that is really inconſiſtent with that poſitive attribute. 
O pon which account it is, that though we do not fully comprehend what God is, yet 
knowing by the clear light of nature (and if we be Chriſtians) believing it upon the ac- 
count of revelation, that he is a being intelligent and infinitely perfect, we may ſafcly 
deny againſt Epicurus, Vorſtius, and Mr. Hobbes, that he is a corporeal ſubſtance, as 
alſo that he is mortal, or corruptible. 1 „ 
Fsyrocl. I $HALL not trouble you, Arnobius, to enlarge upon your laſt advice, but 
willingly receive the favour of your next. . 77 
Arnob. Wick ſhall be this: 


The third ADVICE, or RULE. 


That a matter of far, or other truth, about priviledged things, being troved by orgu- 
ments competent in their kind, we ought not to deny it meerly becauſe we cannot explain, 
or perhaps ſo much as conceive, the modus of it. I, 


: IT is no very difficult taſk to juſtify this advice; but I may do it the better, if you 
_ Eiverne leave to frame and premiſe a diſtinction, for want of which I have obſerved a 

want of clearneſs in ſeveral diſcourſes, where the term modus has been employed: for 
lometimes we would deny ſo much as a poſſibility, that one thing can belong to, or be 
truly faid of another; as when we ſay, we underſtand not how one creature can create 
another; or how there can be a line, that is neither ſtraight nor crooked; or a finite 
{whole) number, that is neither even nor odd. But moſt commonly we mean, by our 
not underſtanding the modus of a thing, that we do not clearly and diſtinctly conceive, 
after what manner the property or other attribute of a ſubject belongs to it, or performs 
is operations. The firſt kind of modus may, for diſtinction ſake, be called a poſfb.e 
modus; and the other, an actual modus. Now in both the foregoing acceptions of 

the term modus, we may find inſtances fit for our preſent purpoſe. For we cannot 
magine, how a ſhort line, or other finite quantity can be endleſly diviſible, or (on the 


contrary) how infinite parts ſhould make but a finite total: and yet geometry conſtrains 
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nent. For it is a thing much more fit to be admired, than eaſy to be conceived, how 


fable objects, and the ideas of ſo many thouſand notions and N and the diſtinct 


manner, that ſo long before belonged to them. And I doubt hot, but that beſides 
thoſe abſtruſe things about the modus, of which the more candid philoſophers have 


are things ſo obvious and familiar to us, I ſhould, though I had no other inducements, 


theology may be allowed to aſcribe ſome things, whoſe modus is not attainable by 


impious to deny, as to the truth of the thing, ſo I fear it is impoſſible to explicate, 85 


ADrvicrs M judging of Tuincs 
us to admit, that it is ſo. But though there be but few inſtarices of this kind, yet of 
the other fort of our neſcience of the modus of things, there may be found more in. 
ſtances than we could wiſh there were; for even in natural and ee things, the ea- 
ger diſputes of the acuteſt philoſophers, and the ingenious confeſſions of the moſt ju- 
dicious and moderate, ſufficiently manifeſt, that as yet we know not the manner of 
operating, whereby ſeveral bodies perform what we well know they bring to paſs. And 
not to enter into thoſe nice and tedious diſputes of the cauſe of the coheſion of the pats 
of matter in the ſmalleſt, moſt principal, and moſt primary bodies, perhaps without 
going out of ourſelves, the way, whereby the rational ſoul can exerciſe any power 
over the human body, and the way, whereby the underſtanding and the will act upon 
one another, have not yet been intelligibly explained by any. And the likeI may fay 
of the phænomena of the memory, eſpecially in thoſe, in whom that faculty is emi- 


in ſo narrow a compaſs, as part of a human brain, there ſhould be fo many thouſand 
diſtinct cells, or impreſſions, as are requiſite to harbour the characters or ſignatures of 
many languages, each of them conſiſting of many thouſand differing words, beſides 
the images or models of ſo many thouſand faces, ſchemes, buildings, and other ſen- 


footſteps of almoſt innumerable multitudes of other things: and how all theſe ſhall, 
in ſo narrow a compaſs, have ſuch deep and laſting impreſſions made for them, and be 
oftentimes lodged ſo exactly in the order, wherein they were at firſt committed to the 
memory, (and that perhaps many years before) that upon a ſudden command of the 
will, or a ſlight caſual hint, a whole ſet of words, things, and circumſtances, will in a 
trice, as it were, ſtart up and preſent themſelves even in the very ſeries, order, and 


confeſſed their ignorance, that there would many others have been taken notice of, if 
we did but as ſerioufly and impartially enquire into the nature of all the things we are 
pleaſed to think we know. And when I reflect on the yet depending diſputes, between 
philoſophers and mathematicians, about the nature of place and local motion, which 


be inclined to think, that we ſhould find difficulties enough in many other ſubjects, 
wherein we do not now take notice of any, if we particularly ſtudied their nature; and 
that our acquieſcence in what we have learned about many things proeceds not from 
our knowledge of their nature, but from our having exerciſed leſs curioſity and atten - 
tion in conſidering it. ; F 
AnD if in things corporeal, that are the familiar objects of our ſenſes, we are often 
reduced to confeſs our ignorance of the modes of their exiſting or operating, I hope 
it will not be denied, that to a being wholly unapproachable by our ſenſes, natural 


our underſtanding: as the divine preſcience of future contingents, which as it were 


to the modus of it. | . . TEC 

Eugen. Ir it were at this time proper for me to meddle with things of that kind, ( 
ſhould not much ſcruple to ſay ah pee of the Chriſtian religion, that divers tenets, 
granted both by Chriſtians, Jews, and Heathens, as parts of natural theology, to me 
ſeem as difficult to be conceived, as divers of thoſe myfteries, that for their unintelligible- 
neſs are fiercely oppoſed in revealed theology. I will not take upon me to judge 9 
others; but, for my part, I confeſs, I do not much better underſtand, how an In 
tellect, and a will, and affections, are diſtinctly exiſtent in God, in ſuch fort as got 


d 10 tranſend REA OW. 458 11 
_ are want to be attributed to him, than how in him there can be a Trinity, ſtated, not | þ 


as ſome ſchoolmen 1 or rather darken it, but as the goſpel delivers it. I can as 
little explain by any thing in nature, how God. who is an immaterial ſubſtance, can 
move matter, as how he can create it: nor would it at all ſatisfy me to tell me, that a 
rational ſoul moves a human body; for I do not allow, that it gives any motion to the 
body, but only guides that, which other agents have put the parts of it into. And 
though it did produce motion in the body, my ſcruple would yet remain; for the Car- 
teſians themſelves confeſs, that the power the ſoul has of ſo much as determining the 
motion of the body belongs to it, not upon any phyſical account, but by the particular 
appointment and immediate power of God, who would have that power one of the 
conditions or properties of the union of the ſoul and body. So that to me, who deſire 
to have.it explained, how an immaterial ſubſtance can move matter, and conſequently, 110 
how God can do it, it will be no ſatisfaction to ſay, that the rational ſoul can move 11 
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the body it is joined to, ſince that power is referred merely to God's appointment: and 
the queſtion is, how God himſelf can be conceived to move matter. . 
Arnob. I know not, whether upon the ſame grounds, which I do not diſallow, I may 
not add, that whereas by many it is looked upon as an inconceivable thing, that God 
ſhould ſee mens thoughts, to me it appears as little intelligible, how he can know their 
outward actions: for ſince we have no way of diſcerning the particular motions of 
mens bodies, but by ſome of our ſenſes, eſpecially our fight ; and ſince thoſe ſenſations 
themſelves neceſſarily require organs duly conſtituted, that is, made up of divers parts, 
framed and joined after ſuch a determinate manner, I ſee not how we can explain the 
perception of viſible objects without an eye, or ſo much as any corporeal organ, or 
ſubſtance; eſpecially ſince it is, and that very juſtly, aſſerted, that the deity is not 
united to any portion of matter, as the human ſoul. And to theſe inſtances others 
to the ſame purpoſe might be added, but that I think it fitter to mind you, that of 
thoſe already mentioned amongſt us there are ſome, that I preſume you will judge re- 
ferable to that, which I lately called à poſſible modus; ſince, it ſeems, toto genere, as 
they ſpeak, inexplicable, how the attribute exiſts in the ſubject, and after what man- 
ner the cauſe can produce the effect aſcribed to it. „„ 5 | 
Timoth, I KNow you too well, gentlemen, to ſuſpect, you mean by this, to deny to 
God either the power of moving matter, or that of perceiving all its motions. 
Arnaob. You may well take that for granted; and you may remember, that to pre- 
vent miſtakes, I was careful, in propoſing my advice, to except thoſe things, for which 
there is ſome poſitive proof competent in its kind, _ La ne rok 
N Ox may then, without ſurpriſing you, aſk what kind of proofs thoſe may 


Arnab. A FULL anſwer to that queſtion would take up too much of that little time, 
that is allowed us, before it grow dark, to go thorough the advices, that yet remain 
unſpoken of. But yet to comply with you, as far as my haſte will permit, I ſhall name 
two or three kinds of poſitive proofs, that may be employed on ſuch occaſions as we 
ſpeak of. And firſt, if there be an effect, that we diſcern muſt proceed from ſuch a 
cauſe, or agent, we may conclude, that*ſuch a cauſe there is, though we do not par- 
ticularly conceive, how, or by what operation it is able to produce the acknowledged 
effect, Thus, though a man, otherwiſe of a good judgment, being wholly a ſtranger 
do the mathematics, cannot conceive how a ſkilful aſtronomer can many years before- 
hand foretell eclipſes to a day and hour, and perhaps to a few minutes; yet when the 
Cy ſucceſs does, as it often happens, verify ſuch predictions, he will be ſatisfied, that the 
- Maker of them had the ſkill to foreknow the things foretold in them. And fo the 
1 Cenerality of learned men among us, whe * not ſo much acquainted with that part 
e 2 of 


the art of ſteering to harbours, cannot well conceive, how a ſhip, that is, for inſtance, 
in the vaſt Atlantick ocean above a thouſand miles from any ſhore, ſhould be fo directed. 
as to arrive juſt at a little harbour not cannon ſhot over, which perhaps neither the 


guidance of ſuch an art find the remoteſt ports they are hound for. 


ſtrated truth. To this ſort belong divers mathematical propoſitions and corollaries, 
which though being nakedly propoſed they ſeem incredible to the generality of learned 


nearer to one another, and to a ſtrait line aſſigned, and yet none of them either touch, 
much leſs cut, either any other circle, or that line, but in one and the ſame point. 
And yet this is one of the odd propoſitions, that geometers have rightly deduced as 
corollaries from the ſixteenth of Euclid's third element. And though we cannot clear. 
other, ſhould perpetually incline towards each other without ever concurring; yet geo- 


mit this in the Linea Conchoides of Nicomedes, to name no more. But though, (not to 


took notice to you, how unable we are to have ſatisfactory apprehenſion, how a ſhort 


produced; and therefore I will not, by going about to evince this, ſpend any of the 
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of navigation, which ſome moderns have by a Greek name called Linen- Euretica, or 


pilot, nor any other in the ſhip ever ſaw. And yet as little as we can diſtinctly con. 
ceive, how ſuch an art of finding ports can be framed, we ſcruple not to allow there 
is ſuch an one, becauſe navigators to the Eaſt and We FA Indies could not without the 


A SECOND fort there is of poſitive proofs, conſiſting of thoſe conſequences, that are 
clearly and legitimately inferred from any manifeſt acknowledged, or already demon- 


men, and ſometimes to mathematicians themſelves, are yet fully aſſented to, becauſe 
they clearly follow from either manifeſted or demonſtrated truths. Thus many cannot 
conceive, how it is poſſible there may be a million, for inſtance, of circles, (or is 
many more as you pleaſe) whoſe circumferences ſhall each of them come nearer and 


ly conceive, how two lines, that at their remoteſt ends are but little diſtant from each 
metricians, that is, the rigideſt reaſoners that we know of, have been compelled to ad- 


touch the ſame ftrings too often) I thought fit to mention theſe inſtances, yet whether 
you judge them ſufficient or no, you will allow that, which may be taken from the end- 
leſs diviſibility of a line: for though, if I miſ-remember not, Sophronias told me, he 


line as well as a long can be divided into more and more parts, without any ſtop; yet 
geometricians generally admit this, becauſe it may be clearly deduced from ſome geo- 
metrical truths, and particularly from the incommenſurableneſs of the fide and diagonal 
of a ſquare. Andi if y ou will allow me to have once more recourſe to divine preſcience, 
E may add another acknoutedaed inſtance, by repreſenting, that philoſophers have ad- 
mitted that, becauſe they judged it clearly to follow from the infinite perfections of 
God; though, how he can foreſee contingency, the moſt Judicious and modeſt of them 
did not pretend their reaſon was able to conceive. - 
Timoth. To theſe two kinds of poſitive proofs mentioned by Arnobins, I doubt not 
but he will give me leave to add divine revelations, if competently atteſted ones can be 


time he reſerves for the remaining rules, to which he may, for me, advance as ſoon as 

he thinks fit. 
Arrob. 1 acceer the liberty you offer me, T; imotbens, to proceed to my next advice; 

wich i iS this. 


The fourth ADVICE, or RULE. 


That when we treat of priviledged ſubjefs, we are not bound always to think every thig 
falſe, that ſeems to thwart ſome recerued dictate of reaſon. 


As great a paradox as this may at firſt bluſh, appear, yer it will need little more 8 
make it out, than the application of ſome things, already delivered on occaſion of the 


two foregoing advices, of which this 1s indeed little more than a corollary, For Ae 
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eyident, that as a great part of the dictates of reaſon are negative, ſo negative propo- 
Grions do uſually ſpring from the repugnancy we judge that ſome things have to ſome 
' poſitive dictate of reaſon; if thoſe poſitive dictates contain but gradual and limited 
truths, (to borrow Sophronius's terms) and come to be unduly extended to ptiviledged 
ſubjects, it may very poſſibly happen, that a thing may be really true, that yet mutt 
appear falſe, if it be judged of by its congruity to one of thoſe limited and but reſpec - 
tive dictates of reafon. It is alſo clear, that not only in philoſophy, but natural (as 
well as revealed) theology, the uſual ground, on which we reje& many things, is, that 
we judge them unintelligible. And I cenſure not the practice in general, but I think it 
may eaſily miſlead us, when it is extended to things, that we may diſcern to tranſcend 
our reaſon, as, for aught yet appears, ſome of the moduſes, even of things corporea], 
are found to do. And we think we have made complete enumerations of the ſeveral 
ways of inexiſtence of an attribute in a ſubject, or of the operation of one thing upon 
another, when indeed we have overlooked one or other, and perhaps that, which we 
have thus pretermitted, may be the true one; though it may be alſo, that no attention and 
diligence of ours could, in ſome caſes, have ſerved our turn, the modus inquired after 
being not conceivable to us, though it may be to a higher than a human intellect, - 
Pyroc. ThE ſchool-philoſophers for many ages, in the catalogues they made of the 
ways of a body's working upon another at a diſtance, did not think of the true ways, 
by which odours and ſounds are communicated to us; and therefore had recourſe to cer- 
tain unintelligible things, which they were pleaſed to call ſpecies intentionalen. Whereas 
thoſe modern naturaliſts, that philoſophize freely, acknowledge, that odours are com- 
municated by effluviums, exhaling from the odorous body, and fitted to affect our noſ- 
trils; and ſounds are tranſmitted to the ear by the undulating motion, which the air is 
put into by the impulſe of the vibrating, or otherwiſe agitated parts of the ſonorous 
body. 1 Fa 1 1 


27 


* 


— — — . — — * — 


— — 1 7 * 
* — — 
e — r 


r — 
— n 1 . 


— — 
— 
— — 


* — 
4 
* ww PRETTY 
— —  — — 6. 
EE 
3 


Timotb. Merhixks we need not go out of ourſelves to find inftances of both the 
parts of what Arnobius was laſt ſaying, if we admit, as I queſtion not but we ration- 
ally may, this tenet of the generality of philoſophers, both ancient and modern, that 
the reaſonable ſoul is an immaterial ſubſtance: for then, whereas men think they 
have ſufficiently enumerated the ways of determining the motion of a body, by ſaying, 
that the determination muſt be made, either in the line, wherein the impellent, 
that put it into motion, made it move, or in the line, wherein it was determined to 
move by the ſituation of the reſiſting body, that it met with in its way; the motions 
of the animal ſpirits, if not alſo ſome other internal parts of the body, may, the body 
being duly diſpoſed, be determined by the human will; which is a way quite differing 
from the other. And how this attribute, I mean the power of determining the mo- 
tion of a body, without any power to impart motion to that body, ſhould belong ro an 
immaterial creature, which has no corporeal parts to reſiſt the free paſſage of a body, 
and thereby change the line of its motion, is not yet, nor perhaps ever will be in this 
life, clearly conceived by us men; though there is no doubt, but that he, who endowed l 
the ſoul with this attribute or power, perfectly underſtands, both how it exiſts in the 
foul, and how the ſoul, by exerting it, operates on the body). 1 
Fyroc. Bur can any thing ſeem more unreaſonable, than to embrace opinions, that 
contradict the rules of reaſon ? which practice, if it be once allowed, why ſhould we 
trouble ourſelves to inveſtigate what is congruous or incongruous to reaſon, ſince the 
making a diſcovery, that an opinion is repugnant to it, will not aſſure us of that opi- 
nion's being falſe? * 8 — 
, Arneb. A PERSON leſs knowing and equitable than Pyrocles would have ſpared this 
double objection, if he had remembered what hath been formerly faid, applicable to 


Our 


ADdvicrss i judging of Trincs 


dur preſent purpoſe, and what kind of things there are, that we are diſcourſing of, " 
to 1 — Pin a little of them, I ſhall date him to conſider with me, OT no 4 


diſallow the rejecting of opinions, that are found contrary to thoſe rules of n 


the framing of which the things opined about were duly taken into conſideration: but 


in cafes not thought on when ſuch rules were deviſed, we are not always bound to ſub. 


mit to be judged by them; and to maintain an opinion unconformable to ſuch a rule, 


may be not to oppoſe a genuine and abſolute dictate of reaſon, but to rectify one, that 


is erroneouſly thought ſo, by ſhewing, that the rule is expreſſed in more catholick and 
indefinite terms than it ought to have been. And of two opinions, you will not deny, 


that that is the moſt rational, that is moſt agreeable to thoſe rules of reaſon, that are 
framed upon the fulleſt information” 


Eigen. Ir is not difficult to gather from what you have ſaid, Arnobias, that in the 
rule you propoſed to us, very few of the caſes, that occur in ordinary diſcourſe, or even 


in that of philoſophers, will be at all concerned. And in theſe few caſes wherein you 


intend the rule ſhould take place, you are careful to obviate inconveniences by a double 
caution. The firſt, that you ſuppoſe, rhat the opinion, that claims an exemption from 
the common rules, is not an arbitrary or precarious tenet, but ſufficiently made out by 


er arguments. And the ſecond, by declaring, that it is not to contradict right rea- 


ſon, but bad reaſoners, to give limitation to rules, that have been too haſtily framed 


and conceived in too general terms, by men, who either were not competently informed 


of the variety of particulars, when they took upon them to make analyſes and enu- 
merations; or elſe preſumed to infer, that a thing was not, becauſe they did not under- 


ſtand the modus of its exiſtence or operation. 


Arnob. You take my ſenſe right, Eugenius, and I have often thought, that the cau- 
ſes of the great clamor, that is made againſt ſome men, for not obſequiouſly ſubmit- 
ting to what ſome others call the rules of reaſon, are, that men do not ſufficiently un- 
derſtand the nature of things, and themſelves, but entertain too narrow conceptions of 


the former, and too high an opinion of the latter. 


Pyroc. Tux dictates of reaſon being the ſureſt, if not the only ſafe rules, that nature 
have given us to frame our diſcourſes and ratiocinations by, I confeſs I am, though 


not fully reſolved, yet very unwilling to allow any concluſion, that is not conformable 
to them; or to admit, that any thing ſhould be ſo highly priviledged as to be exempt- 
ed from the juriſdiction of reaſon, whoſe genuine declarations they are. 


Eugen. IAIS objection, Pyrocles, ſeems to me to be grounded rather upon an am- 
biguity of terms, than the true nature of things. For reaſon is oftentimes taken for 


a ſet of notions and propofitions, employed and acquieſced in by this, or that, fort of 
reaſoners, that are wont to have names given them, from this or that particular diſ- 


'cipline, as aſtronomy, chymiſtry, opticks, Cc. of whoſe received doctrines they are 


ſuppoſed to be entirely maintainers. But it is alſo with, at leaſt, as much propriety 


uſed to ſignify the rational faculty itſelf, furniſned with the light, that accompanies it, 
when it is rightly diſpoſed and informed. In the firſt of theſe two ſenſes it ſeems but 
reaſonable to allow, that ſome things ought to have the privilege to be exempted from 


being judged by ſome of the ſame rules, that are employed to judge of other things 


by; for ſome of theſe rules were framed upon a flight conſideration of common and 


familiar things, either by the vulgar, or by men, that for want of kill, or applica 


tion of mind, did not critically conſider the diſtin& natures of things, and yet pre- 
ſumed to ſettle rules, that other mens inadvertence, or lazineſs, has made them receive 
for certain dictates of reaſon : whereas other natures ſhould. have been then coolidered, 
as well as thoſe; and by reaſon of their not having been ſo, the rules, I ſpeak of, are 


not always proper and ſafe when they are applied to theſe overlooked — 20 
| :cefſivi 
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ſucceſſive beings, as time and local motion, do, in ſome cafes, require to be eſtimated 
by other meaſures than ſubſtances, whether material, or incorporeal. And ſo alſo the 
more nice metaphyſicians, eſpecially among the moderns, have thopght themſelves ob- 
liged to diſcourſe of moduſes, relations, privations, extrinſecal denominations, Cc. in 
a very differing way from that which belongs to bodies and ſpirits ; though the unſkil- 
ful (even among otherwiſe learned men) have been wont, and ſtill are apt, to con- 


found all theſe ſubjects, by applying to them indiſcriminately the ſame rules, or, as 


they think them, diCtates of reaſon. 

Bur, beſides what may be ſaid of theſe long unregarded, or undiſtinguiſhed natures, 
there are other entities, that are more generally and familiarly taken notice of, wherein 
I may think one may find inſtances more applicable to my preſent purpoſe, For I ob- 


| ſerve, that though all other actual beings are compounded (to ſpeak in the language of 


the ſchools) of eſſence and exiſtence ; yet, according to the notion of metaphyſicians, 


as well as divines, it muſt be acknowledged, that the ſimplicity of the Divine Nature 
is ſuch, as to exclude from God even this kind of compoſition. * And indeed the no- 
tion we have of a being infinitely perfect, imports, that, though in no other being, 


et in this thoſe two are inſeparable ; for actual exiſtence, being a perfection, mult needs 
long to the nature of a being infinitely perfect. The generality of philoſophers, 


after Ariſtotle, conceive place to be the immoveable and immediately contiguous con- 


cave ſurface of the ambient body, fo that it is a kind of veſſel, that every way contains 
the body lodged in it; but with this difference, that a veſſel is a kind of moveable place, 
as when a bottle of wine is carried from the cellar to the table; but place is an immo- 
veable veſſel, or a veſſel conſidered as immoveable Now, ſuppoſing with Axiſtolle, 


and the generality of philoſophers, the plenitude of the world, it may be truly ſaid, 
that all plants, animals, minerals, ſtars, and other bodies, are each of them in fuch 
an Ariſtotelian place as has been deſcribed z whence it has been uſually ſaid by philoſo—- 
phers, that what is in no place (I hope they meant it only of bodies) is not at all: yet 
it appears not, how the outermoſt heaven, whether that be the firmament, or no, I 
need not here inquire, can be properly ſaid to be in a place, ſince theſe philoſophers 
aſſerting the world to be finite, muſt grant there is no ambient body without it to con- 


tain it. And I ſhall add, on this occaſion, that if the outermoſt heaven ſhould be im- 
pelled, by the irreſiſtible power of God, in a ſtraight line, this way, or that way, there 


ſhould enſue a motion without change of place, for the outermoſt heaven was in none 
before, and does not, by its progreſſion, come to be contained by a new ambient body. 
And, in this caſe, even according to thoſe modern favourers of Axiſtotle, that approve 
Des Cartes's definition of local motion, (which indeed is far more intelligible than Ari- 


flotl?'s) the world may be ſaid to move without changing of place; for it does not paſs 


from the neighbourhood of ſome bodies to that of others, fince compriſing all bodies, 
and yet being bounded, there is no body for it to leave behind, nor any beyond it for 


it to approach to. And though the Carteſians in their hypotheſis of the indefinitneſs 


of the world, do partly avoid the force of what J have been ſaying; yet, beſides what 
may be rationally urged to ſhew, that if the world be not more than indefinite, it muſt 


be really finite, I conſider, that the Carteſians, though upon grounds of their own, 
muſt allow what I was obſerving; namely, that though every particular body in the 
univerſe is naturally capable of local motion, yet the univerſe itſelf is not; and though 
every particular body in the world have ſome determinate figure, yet the world itſelf, 
— indefinite, has not ſo. | 5 | | 

HEREAS riftorle, and the philoſophers, that have lived ſince his time, have ge- 
nerally admitted the diviſion eſtabliſhed by him of all entities, into ſubſtance, and ac- 


eident, and accommodated their rules to one of them, or both; the learned. Gaſſendus, 
1 and 


439 


— 


they rather proceed fram a want of the due exerciſe of it. 
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and his followers, have introduced a third ſort of things, as not being either ſubſtan. 
ces, or accidents; and thele, if you will admit, you will, 1 preſume, admit too, that 
they may be privileged from their rules calculated for other natures. Of this kind or 
things the Gaſſendiſts make place or ſpace to be; for they will not allow it to be a ſub- 
ſtance, becauſe it is neither body, nor ſpirit, but only ſomewhat, that has a capacity 
to receive or contain bodies, and would ſubſiſt, though God ſhould annjhilate all the 
ſubſtances he has created, And for the ſame reaſon it is not to be called an accident, 
ſince that neceſſarily requires a ſubſtance to reſide in (according to that received axiom). 
Accidents eſſe, eſt ineſſe; whereas in caſe of the annihilation of the world itſelf, and 
conſequently all ſubſtances that compoſe it, their place or ſpace would ſtill remain, and 
be capable of admitting a new world of the ſame extent, if God ſhould be pleaſed to 
create it: whence Gaſſendus wittily infers, that bodies are rather accidental in reſpect of 
place, than ſpace in ieſpect of bodies. But without ſtaying to examine this paradox, 
1 ſhall venture to ſay in general, that he who ſhall, with an heedfu] and unprejudiced 
eye, ſurvey the ſeveral] hypotheſes, or ſyſtems, maintained by the different ſects of phi- 
loſophers, may find, that though the inſtances will not be all of them the ſame, there 
is none of theſe ſyſtems, in which one may not obſerve ſomething or other, to which 
every one of the rules, that reach to the other ſubjects treated of in that philoſophy, 
cannot ſafely be applied. And indeed the mind of man being naturally far more de- 
firous to know much, than to take the pains requiſite to examine, whether he does ſo 
or not, is very prone to think, that any ſmall number of things, that it has not di- 
ſtinctly conſidered, mult be of the ſame nature and condition with the reſt, that he 
3udges to be of the ſame kind. For by thus attaming to the knowledge of things, by 
way of inference, the mind gratifies, at once, both its vanity, and its lazineſs; look- 
ing upon theſe concluſions, as marks of the excellency of its rational faculty, whilſt 


. Pyrec. Bur if the received dictates of reaſon be not always ſafe grounds to proceed 
upon in our diſcourſe, I would gladly know, by what rules we ſhall judge of thoſe 
rules, and diſcover them to be erroneous in caſe they be ſo; and by what meaſures we 
ſhall eſtimate truth and falſhood, in thoſe things, wherein the uſe of thoſe rules muſt 
be laid aſide. CC 1 ny 
. Arnob. You double objection, Pyrocies, I confeſs to be weighty enough to deſerve 
a conſiderate anſwer; and to give you the ſum of mine, in few words, I ſhall tell you, 
that, in my opinion, ſince there is no progreſs in 1infinitum in the criteria of truth, and 
that our faculties are the belt inſtruments, that God has given us to diſcover and to 
examine it by; I think a clear light, or evidence of perception, ſhining in the under- 
ſtanding, affords us the greateſt aſſurance we can have (1 mean in a natural way) of 
the truth of the judgments we paſs upon things, whether they be other things, or the 
vulgar rules of reaſoning, or ſubjects, that claim a privilege from thoſe rules 
AxD here give me leave to conſider, that it is not by induction, but by evidence, 
that we know, that ex vero nil niſi verum ſequitur. By which it appears, that the in- 
nate light of the rational faculty is more primary, than the very rules of reaſoning, 
ſince, by that light, we judge even of the lately mentioned axiom, which is itſelf the 
grand principle of ratiocinations made by inference. 3 
Eugen. This matter may be, perchance, ſomewhat illuſtrated, by obſerving, that 
as the underſtanding is wont to be looked upon as the eye of the mind, ſo there is this 
analogy between them, that there are ſome things, that the eye may diſcern (and does 
judge of) organically, if I may ſo ſpeak, that is, by the help of inſtruments: as when 
it judges of a line to be ſtraight, by the application of a ruler to it, or to be perpen- 
dicular, by the help of a plumb- line, or a circle to be perfect, by the help of api 
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of compaſſes. But there are other things, which the eye does perceive (and judge of) 


immediately and by intuition, and without the help of organs or inſtruments; as when, 


by the bare evidence ©: the perception, it knows, that this colour is red, and that 
other blue, and that ſnow is white, not black, and a charcoal black, not white; and 
ſuch a picture is very like, or another unlike to the face it was drawn to repreſent. For 
thus there are ſome things, that the intellect uſually judges of in a kind of organical 
way, that is, by the help of certain rules, or hypotheſes, ſuch as are a great part of 
the theorems and concluſions in philoſophy and divinity. But there are others, which 
it knows, without the help of theſe rules, more immediately, and, as it were, intui- 
tively, by evidence of perception ; by which way we know many prime notions and 
effata, or axioms metaphyſical, Sc. as, that contradictory propoſitions cannot both be 
true; that from truth nothing but truth can legitimately be deduced ; that two things, 
that are each of them equal ro a third thing, are equal to one another; that a whole 


number is either even or odd. And it is alſo upon this evidence of perception, that we re- 
ceive with an undoubted aſſent many primitive ideas and notions, ſuch as thoſe of ex- 


rended ſubſtance or body, diviſibility, or local motion, a ſtraight line, a circle, a righ 
angle, and many other things, that it would be here ſuperfluous to mention. 


Arnob. I think the internal light, that the Author of Nature has ſet up in man's 
intelle&t, qualifies him, if he makes a right uſe of it, not only to apply the inſtru- 


ments of knowledge, but allo to frame and to examine them. For, by the help of 


this light, the underſtanding is enabled to look about, and both to conſider apart, and 
compare together, the natures of all kinds of things, without being neceſſitated to em- 
ploy in its ſpeculations the rules or dictates of any particular ſcience or diſcipline, being 
{ſufficiently aſſiſted by its own light, and thoſe general axioms and notions, that are of a 
catholic nature, and perpetual truth, and ſo of a higher order, than the dictates or rules 
of any particular or ſubordinate ſcience or art. And by theſe means the underſtanding 


may perceive the imperfection and falſity of ſuch rules or theorems, as thoſe men, 


that look no higher, nor no further than their own particular ſcience or art, embrace for cer- 
tain and unqueſtionable. Thus when philoſophers obſerved, that they could frame a clear 

notion of a thing, without conſidering, whether it were actually in being or not; or, even 
when they ſuppoſe, that it is not actually in being, as we can frame a clear conception of 


a roſe in winter, when there are none to be found growing, and have a clear notion of a 


myriagon, though it is very like there is no ſuch figure really exiſtent in the world: they 
have generally concluded, that the effence of things is differing and ſeparable from their 
exiſtence. And yet, when we conſider that God is a being infinitely perfect, and that actual 
exiſtence being a perfection, muſt belong to him, we may, by the ſame light of reaſon, 
that dictated eſſence and exiſtence to be two ſeparable things in all other beings, diſcern, 
that they mit be inſeparable in God; and conſequently that the fore-mentioned rule, 
though mos: general than almoſt any other, is not abſolutely univerſal, but muſt be 
limited by the light of reaſon. And thus alſo philoſophers conſidering, that not only 

all ſorts of bodies, but the immaterial fouls of men, (and angels themſelves, ſup- 
poling ſuch beings) are all endowed with quaiities, which are accidents, have included 
it in the very notion of a ſubſtance, to be the ſubject of accidents, or, as the ſchool- 
men ſpeak, ſubſtare accidentibus; and accordingly /#3/Zantia is wont to be derived d /ub- 
Nando: but the infranchiſed intellect finding in itſelf a notion of an abſolutely perfect, 
and therefore exiſtent being; and conſidering. that to be the ſubject of accidents is not 
a thing agreeable to the hiyheſt perfection poſſible, it concludes, that in God there are 

no accidents, And this concluſion has been embraced as a part, not only of Chri- 
ſtian, but of natural theology, and maintained by divers philoſophers themſelves, 
upon metaphyſical and other meerly rational grounds. In ſhort, the native light of 


Vor. IV. 


the mind may enable a man, that will make a free and induſtrious uſe of it, both to 
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which yet it is ſuppoſed to be already. ED 


Apvilezgs mm judging of Tnuincs 
paſs a right judgment of the extent of thoſe very dictates, that are commonly taken 
for rules of reaſon, and to frame others on purpoſe for privileged things, fo far forth 
as they are ſo. But I fear, gentlemen, the fourth advice I have ventured to offer you, 
has, by its tediouſneſs, made you juſtly impatient of being detained by it ſo long; 
and therefore I ſhall advance to the fifth, which imports, 1 


The fifth ADVICE, or RULE. | 
That where priviledged things are concerned, we are not always bound to rejef every 
thing, as falſe, that we know not how to reconcile with ſome thing, that is true. 

Pyrocl. You may call this an advice, but I doubt others will tile it a paradox, and 
poſſibly think it one of the greateſt, that ever was broached. 8 

Arnob. YET 
good by what has been already diſcourſed, and by you admitted. I think it will not 
be doubted, but that there are, or may be conceived ſtraight lines, whereof one is a 
hundred or a thouſand times longer than another. It is alſo generally granted, that a 


longer line conſiſts of, or may afford, more parts than a ſhorter; for a line equal to the 


ſhorter being taken out of the longer, and conſequently juſt as diviſible as it is, there 
will remain of the longer line another line, perhaps many times exceeding the ſhorter 
line. And laſtly, it is generally acknowledged, that no number can be greater than in- 
finitez ſince if the lefſer number were capable of acceſſion (as it muſt be, if it fall 
fhort of another number) it would need that acceſſion (or a greater) to make it infinite, 
Pyrocl. | ſee not yet, to what all this may tend. nn 
Arnob. You will quickly perceive it, when I ſhall have deſired you to reconcile theſe 
propoſitions with the demonſtrations of geometers of the endleſs diviſibility of all 
ſtraight lines; whence they deduce, that though they be very unequal among them- 


ſelves, yet the ſhorteſt of them contains, or may afford, infinite parts. 


Pyrocl. Bur is there any thing more clear to human underſtanding, or more ſuppo- 


Fed in almoſt all our ratiocinations, than that two truths cannot be contradictory to each 


other ? 45 | 5 x 

Arneb. Tnovcn I am far from affirming, that one truth can really contradit 
another truth; yet I think that, which is but a gradual or limited truth, may in ſome 
few caſes not be reconcileable by us to an abſolute and univerſal truth. For, I think 


we may (with Sopbronius) diſtinguiſh thoſe propoſitions we call true, into anxioms 


metaphyſical, or univerſal, that hold in all caſes without reſervation ; and axioms col. 


lected or emergent; by which I mean ſuch as reſult from comparing together man) 


particulars, that agree in ſomething, that is common to them all. And ſome of theſe, 


though they be ſo general, that in the uſual ſubjects of our ratiocinations they admit of 
no exceptions, yet may not be abſolutely and unlimitedly true; of which I know not 


whether I formerly gave you an inſtance, even in that anxiom, which (almoſt) all 


meerly natural philoſophers have ſuppoſed and built on, that ex nibilo nibil fit, which, 


though at leaſt one of the higheſt of gradual or collected truths, may yet be not uni- 
verſally true, ſince, for aught we know, God, that is acknowledged to be a being: that 
is infinitely perfect, may have, and may have exerciſed, the power of creating. And 


In ſuch caſe as this, not to be able to reconcile a truth, concerning a priviledged thing) 


with a propoſition that generally paſſes for true, (and in other caſes is ſo indeed) will not 
preſently oblige us to reject either propoſition as falſe, but ſometimes, without deſtroy- 
ing either, only to give one of them a due limitation, and reſtrain it to thoſe torts 0 
things, on which it was at firſt grounded, and to which it was, becauſe of man's 1800. 
rance, or inconſiderateneſs, that it was not at firſt confined. And if the miracles 
vouchſafed either for the Chriſtian, or for any other religion, be any of them gale. 


perhaps you will find by and by, that it may be in great part made 


_ 
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to be true; (as almoſt all mankind agrees in believing in general, that there have been 
true miracles ;) it cannot well be denied, but that phyſical propoſitions are but limited, 
and ſuch as I called collected truths, being gathered from the ſettled phænomena of 
nature, and are liable to this limitation or exception, that they are true, where the irre- 
ſiſtible power of God, or ſome other ſupernatural agent, is not interpoſed to alter the 
courſe of nature, 5 | 
Pyrocl. Bur do you think there are no inconſiſtent propoſitions, that you would call 
truths, wherein you cannot ſhew, that one of them is but a gradual or emergent truth ? 
Arnob. Ir is one thing to enquire, whether men have yet diſcerned, or I am able to 
make out, that one of the propoſitions you ſpeak of is but a limited truth; and another, 
to enquire, whether, ſpeaking abſolutely and univerſally, it may to any intellect appear 
to be no more than ſuch, For firſt I conſider, that the reaſon, why we judge things to 
| be repugnant, being, that the notions or ideas we have of them ſeem to us inconſiſtent; 
if either of theſe notions be wrong framed, or be judged of by an unfit rule, we may 
think thoſe propoſitions to be contradictory that really are not ſo; as, if you heedfully 
mark it, you ſhall find, that thoſe, that are wont to employ their imaginations about 
things, that are the proper objects of the intellect, are apt to pronounce things to be 
unconceivable, only becauſe they find them unimaginable; as if the fancy and the in- 
tellect were faculties of the ſame extent: upon which account ſome have fo grofly 
_ erred, as to deny all immaterial ſubſtances, and choſe rather ſo far to degrade the deity 
itſelf, as to impute to it a corporeal nature, than to allow any thing to have a being, 


but a corporeal faculty, But beſides this miſtake of things repugnant, which ariles 
from the miſ-application or miſ-management of our diſcerning faculties; I conſider in 
the next place, that there may be another, that proceeds from the imperfection and 
limitedneſs of our underſtanding, which being unable to judge of priviledged things at 


reconcileableneſs, that a more illuminated and penetrating faculty may diſcern. This 
may be illuſtrated by what uſually happens at ſea, (for there mens proſpect is the moſt 
free) when looking towards the main, the ſky and the waters ſeem to meet at the edge 
of the (ſenſible) horizon, though indeed they are as far diſtant as heaven is from earth; 
and on the other ſide, if you ſkilfully mix together the dry and fine powder of orpiment 
and that of indico, you will produce a green colour, as is known to painters, and the 
eye takes notice but of an uniform mixture, in which it ſees neither blue nor yellow: 
but if (as experience ſhews) you look on this mixture with a very good microſcope, 


yellow grains of the powders diſtin& from one another. Which inſtances may ſerve 
to ſhew the imbecility of our viſive faculty; and the latter of them may teach us, that 
a thing may appear one and differing, as it is looked upon by a more or leſs diſcernin 
fight, But an inſtance more home to our preſent purpoſe may be afforded by yellow 
diamonds, which, becauſe of their colour, not only other men, but the generality of 
goldſmiths (in whoſe error I have ſometimes ſhired) take to be counterfeit gems, or at 
beſt but right topazes; whereas very ſkilful lapidaries will by ſure ſigns diſcover and 
acknowledge them to be true diamonds, notwithſtanding their ſeeming difference from 
unqueſtioned ones, and account them to be of the ſame nature with that nobleſt kind 
of jewels. Whence we may learn, that a more ſkilful judge may diſcern an agreement 
in things, that almoſt all other men think they ſee manifeſtly to be of diſtant natures. 
Eugen. Givk me leave, gentlemen, to ſay on this occaſion, that I have ſeveral times 


1 


one of them is but a notion, or a current definition. For divers of theſe notions do 
L112 contain 


— - Tonga” AIRED = : 
> — * * n 
— - : D . Fr: 8 _ r — n 
— a — 1 mY 3 — 2 Y 2 
1 - — 2 3 * a 
- — —— > — - 2 
0 — 2 — * pg, * — B Es ma. , - o 7 * * > 
r ̃ VD... I ]˙ V ⅛ etna” TRY * < 26.5 6 
: g 5 - — g 
= . >» * 


that is not comprehenſible by their imagination, which themſelves acknowledge to be 


the ſame rate that it does of other objects, may ſometimes be unable to diſcover that 


the emergent colour will diſappear, and you will plainly ſee, inſtead of it, blue and 


obſerved, that men judge ſome things to be irreconcileable, not only when they are 
both of them repreſented to the underſtanding in the form of propoſitions z but when 
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| contain in them a propoſition, or are equivalent to it; as when a circle is defined to be 
a figure contained in a line, all whoſe parts are equally diſtant from the middlemoſt 
int or center, this definition contains an affirmation of the eſſential property of a 
circle, and by the generality of geometricians is therefore diſcriminated from that conic 
ſection, which they call an ellipſis, though that be alſo a figure terminated by one 
curve line. EN 5 

AND becauſe you are verſed in mathematicks, I ſhall on this occaſion ſhew you by a 
' geometrical inſtance, that if a man have not genuine and adequate notions of the things 
f he judges of, he may confidently, and even upon very probable grounds, judge things 
f to be inconſiſtent, that in reality are not ſo. For if an ordinary cultivator of mathe- 
matical diſciplines ſnould hear one man ſay, that ſuch a figure is an ellipſis, and another 
affirm it to be a circle, he would think their aſſertions to be inconſiſtent, having his 
| mind prepoſſeſſed with an ellipſis being a conical ſection, whoſe properties muſt there. 
i | fore (he ſuppoſes) be very differing from thoſe of a circle; whereas ſuch wary geome- 

| 

| 
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» See his tricians as the learned Dr. Wallis * will tell him, that the vulgar notions of conic ſections 
treatiſe te No adequate to the figures producible by them: for when a right cone is cut quite 
Canin. through by an inclining plane, the figure produced by the ſection agrees well with the 

received notion of an ellipſis, in which the diameters are of unequal length; yet if the 

plane cut the cone parallel to the baſis, that conic ſection will be a true circle, having 
all its diameters equal. 5 F) ¶ͤĩͥ ko ps | 
* IT is indeed an uncommon and, unheeded acccunt, but ſuch an one, upon which 1 
have obſerved not only logicians, but philoſophers themſelves, to err about judging 
things reconcileable or inconſiſtent; that if a man be not ſufficiently acquainted with 
the nature of any of the two things under conſideration, (and much more if he be 
ignorant of, or miſtaken about both) he may think there is a contradiction between 
things, wherein a ſuperior, or more piercing intellect, may diſcern a conſiſtency: for 
taking it for granted, that he knows one thing to be a truth, if ſome other thing be 
affirmed to be ſo, which he has not underſtanding or ſkill enough to fee how to recon- 
Cile to it; it is no wonder, that how well ſoever this may be evinced, he ſhould as little 
know how to admit, as how to reject it. This may be partly illuſtrated, and partly 
proved by inſtances, drawn from the mathematicks themſelves : for a novice in arith- 
metic, for example, finding that, according to his rules, there is not one mean pro- 
ortional number between 4 and 32, will ſcarce be able to reconcile that propoſition to 
this other, that there are two mean proportionals between the mentioned numbers ; for. 
he may with great appearance of reaſon aſk, how, if there be not ſo much as one mean 
proportional, there can be two? Whereas thoſe, that are acquainted with the nature of 
ranks or ſeries of numbers proceeding in geometrical proportion, will eaſily diſcern, 
that between thoſe two recited, both the number 8, and the number 16, are mean pro- 
_ portionals, : N 
Timeth, Tnovcn I diſallow not your inſtance, Eugenias, yet I ſhall be willing to 

hear one or two others of a leſs abſtracted nature. 5 „„ 
Eugen. To obey you, Timotbeus, I ſhall add, that if an old ſchool-philoſopher, or a 
mathematician, not acquainted with the latter diſcoveries made by teleſcopes, ſhould 
hear one man ſay, that the moon is the moſt enlightned, when ſhe appears full to us; 
aad another affirm, that ſhe is more enlightned at the new moon than at the full, he 
would readily conclude, upon the ſuppoſition (which he makes no doubt of that the 
moon receives all her light immediately from the ſun, that the affirmation of the latter 

(aſtronomer) cannot be true; which yet he would not conclude, if . he knew (what 18 

diſcovered by teleſcopes) that the moon is as well enlightned by the earth, as the carth 

by the moon; whereas at the full ſhe receives but thoſe beams, that come to her directly 


from the fun, at the change ſhe receives both them in that part of her body that 1 
3 | Obverte 
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lobe to that part of the moon that is neareſt to us. | 
= Anp to the foregoing inſtance I ſhall add one more, that ſeems appoſite enough to 
Arnobius's purpoſe, and it is, that before Pythagoras, not only the vulgar of the 
_ Greeks, but their philoſophers and mathematicians too, obſerving oftentimes, that a 
bright ſtar preceded the riſing ſun, and that frequently alſo (on other days) after ſun- 
ſet, another ſtar appeared, that was none of the fixed ones; they confidently con- 
cluded from the fo diſtant times of apparition, that the ſun was attended by two dif- 
fering ſtars, to which accordingly they gave two differing names: but Pythogoras, who 
was a far better aſtronomer (as may be gueſſed, among other things, by his maintain- 
ing in thoſe early times the motion of the earth about the ſun) undertook to diſabuſe 
them, and effected it. Now if one, that had obſerved Venus only in the mornings, 
ſhould have affirmed, that beſides the ſix known planets, there was but a ſeventh 
(namely the phoſphorus) which preceded the riſing ſun; and another, (that had taken 
notice of her only in the evenings) ſhould aſſert, that beſides the ſame ſix known ones, 
the only ſeventh was that called Heſperus, which ſometimes appeared after his ſetting z 
a by-ſtander would preſently have concluded, that their aſſertions were not reconcile- 
able, either to one another, or to the truth, which (in his judgment) was, that there 
muſt be no leſs than eight viſible planets: and yet FPytbagoras, who had more kill, 
and more piercing wit, did, (as was lately noted) diſcern and teach, that theſe two 
phænomena were produced by one and the ſame planet Venus, determined by its pe- 
culiar motion (about the ſun) to ſhew itſelf near our horizon, ſometimes before he aſ- 
cends ir, and ſometimes after he had left it. Such inftances as theſe, though offered 


that we ſee not how to reconcile to what we take for a truth; provided the diftruited 
propoſition be ſuch, as we would acquieſce in, if we could reconcile it to that ſup- 
poſed truth. 1 „ VV 5 

Timoth, FRoM this diſcourſe, Eugenius, and that of Arnobius, which preceded it, 
I think one may gather, that, according to you two, when two propoſitions are laid 
down, whereof one is made evident to us by experience, or by reaſon, acting within 
its own juriſdiction or compaſs; and the other is ſufficiently proved by being mathe- 


either of theſe propoſitions, as no truth, meerly becauſe we do not yet know how to 
reconcile them : but. we ſhould rather think, that the collected propoſition is but a 
gradual, or limited truth; or elſe we ſhould conſider, that we knowing but ſo imper- 
fectly as we do the particular natures of priviledged ſubjects, for aught we know, a 
ſuperior intellect may be able to diſcern a friendly agreement between what is deliver- 
ed about that ſubje&, and the affirmation that ſeems repugnant to it, though we are 


lately had, but both you yourſelf, and almoſt all mankind do de fa#o ſeem to practile it, 
in the caſe of the divine preſcience of man's free actions. 
Eugen. Wu Ar you contend for, gentlemen, may perhaps be thought the more re- 
celvable, if one ſhould argue: Firſt, either the propoſitions ſaid to be repugnant are 
both really true, or they are not; if it be anſwered, that they are not, the ditficulty is 
at an end: for there is none at all to conceive a true propoſition ſhould contradict a 
falle one. Bur, ſecondly, if both the propoſitions be ſuppoſed to be true. it muſt be 


not, then Pyrocles's objection is out of doors; for it cannot then be reaſonable to ſay, 
that the two propoſitions, though inconſiſtent with one another, muſt neceſſarilj be one 


obverted to him, and thoſe other beams of his, that are reflected from the terreſtrial , 


but as illuſtrations, may perſwade us from being too forward to reject every propoſition, 


matically demonſtrated, or duly atteſted by divine revelation, we ought not to reject ' 


not quick ſighted enough to perceive this agreement. And this, how ſtrange ſoever 
you may think it, Pyrocles, may-not only be countenanced by ſuch things as Eugenius 


affirmed, either that they are reconcilcable, or that they are not; if it be ſaid they are 
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or other of them inconſiſtent with the truth. But this I preſume he will by no mean: 


aſſert, and conſequently muſt ſay, that the propoſitions are reconcileable. Upon which 
anſwer I ſhall demand, how that can be, unleſs a ſuperior intellect, ſuch as unqueſtion- 
ably the divine is, can diſcover an agreement between propoſitions, wherein we cannot 
diſcern it? For our not being able to diſcern it is, you know, profeſſedly ſuppoſed in 
the caſe we diſcourſe of. g 3 | 

Fyrocl. Bur, Arnobius, will not this doctrine make us very liable to have falſities 
impoſed on us, at the pleaſure of bold and dictating men ? . 


Arncb. Nor, if it be limited to the ſubjects, wherein alone I would have it admit. 


ted: for if neither of the things treated of be a priviledged one, but both in the ju. 
riſdiction of ordinary reaſon, I do not only conſent, but (in my firſt advice) require, 


that the propoſitions framed about them be eſtimated according to the common dic- 


tates of reaſon. And even in caſes, where one of the propoſitions is about a privi- 
ledged thing, 1 do not at all think fit, that it ſhould be received in ſpite of its being 


repugnant to the gradual truth delivered in the other, unleſs it can by ſome other argu- 
ment, ſufficient in its kind, be proved to be true; and in that caſe, that what I plead 
for ought to be admitted, is employed by the ſuffrage of almoſt all mankind in that 


caſe, which was juſt now pertinently mentioned by Timotbens: for though men know 


not how to reconcile the liberty of man's will with the infallible knowledge, that God 


has of thoſe actions that flow from it, yet they have unanimoully judged it reaſonable 
to believe both free-will and preſcience ; the former, becauſe they felt it in themſelves; 


and the latter, partly becauſe the fore knowledge of things being manifeſtly a per- 
fection, ought not to be denied to God, whom they looked upon as a being ſupremely 


rfect; and partly becauſe ſome actions and events, that they all judged to flow from 
mens free will, were, as the generality of men believed, foretold by prophetic oracles, 
But except in ſuch caſes as | have been naming, I am altogether of Pyrocles's mind, 
that ſince we have ſcarce any way of diſcovering a falſity, but by its being repugnant 
to ſomewhat that is true; to deny, that in caſes within the juriſdiction of ordinary rea- 


ſon, the repugnancy of a propoſition to any manifeſt truth ought to ſway our judg- 


ments, were to deprive us of the uſefulleſt criterion to diſcriminate between fa}ſhood 
and truth. | . V . 
Timotb. Fox my part, who believe with many philoſophers, as well Heathen as 


Chriſtian, that human ſouls owe their origin to God, and with almoſt all philoſophers, 
(for I know what the Szoicks held) that as he is the ſupreme being, ſo he is a moſt free 


agent, I ſee not why, as he has given to corporeal beings divers qualities, very differ- 


ing in their degrees of nobleneſs; ſo he might not give to the intelligent productions 


of his power and will various. degrees of intellectual capacities, as well as a limitedneſs 


of nature. And as it will not follow, that becauſe we can ſee with our eyes very {mall 


objects, and imagine ſuch as are yet much ſmaller, either the eye or the imagination 


can ever reach to ſo ſmall an obje& as an atom; fo it will not follow, that becaule we 


are able to frame conceptions of immaterial beings, we muſt therefore be able to un- 


derſtand the nature of God, and the harmony of all his monadical attributes. A little 


boy may have a clear notion of three, four, five, or other ſmaller numbers, and yet 


may be unable to frame good conceptions of triangular and other polygon numbers, (as 
ſome call them,) and much more of the abſtruſe affections of ſurd numbers, and the 
roots of the higher algebraical powers. To diſcern particular truths is one thing, and 


to be able to diſcover the intercourſe and harmony between all truths, is another thing. 
and a far more difficult one; as a traveller may upon the Engliſh ſhore know, that he 


ſees the ocean, and upon the coaſt of Africk be made to do the like, and at the Eaji- 


Indies allo he may know, that he fees the ocean ; and yet not know how thoſe ſo Gita 


4 


faid to tranſcend Rrason. 
| ſeas communicate with each other, though that may be manifeſt enough to a coſmo- 
her. | | | 
3 Fab: Wuar you ſay brings into my mind, that I have ſometimes thought God 
and men enjoy truth as differingly as they do time. For we men, as we enjoy time 
but by parcels, and always leave far the greateſt part of it unreached to by us; ſo we 
know but ſome particular truths, and are always ignorant of far more than we attain 
to, Whereas God, as his eternity reaches to all the portions of time (or meaſured du- 
rations) ſo his omniſcience gives him at one view a proſpect of the whole extent of 
truth: (as if a man could ſee the whole river of Nilus with its turnings and windings, 
from its hidden ſprings to its entrance into the ſea.) Upon which account he ſees all 
particular truths, not only diftin&, but in their ſyſtem, and fo ſees a connexion be- 
tween thoſe, that to us ſeemed the moſt diſtant ones. 1 „ 
Arnob. TazRe remains now, gentlemen, but one part more of your penance to be 
undergone ; for it is high time I ſhould haſten to the relief of a patience 1 have ſo lon 
diſtreſſed 3 and therefore I ſhall give it but one exerciſe more, and conclude your trouble 
' with ſome reflections on this laſt advice. EE 


7. 2 >The ix ADVICE, or RULE -  . - 
That in priviledged things we ought not alwrys to condemn that opinion, which is liable to 
ill conſequences, and incumbred with great inconveniencies, provided the poſitive proofs of 
it be ſufficient in their kind, ; 


THarT this advice may be the more eaſily admitted, I ſhall ſeparately ſuggeſt three 
things, which I deſire may be afterwards conſidered all together. NS 
FixsrT, that clear poſitive proofs, proportionate to the nature of things, are ge- 


nuine and proper motives to induce the underſtanding to affent to a propoſition as true; 
ſo that it is not always neceſſary to the evidence and firmneſs of an aſſent, that the in- 


telle& takes notice of the conſequences, that may be drawn from it, or the difficulties, 
wherewith it may be incumbred. This is plain in thoſe aſſents, which of all others, 
at leaſt that are meerly natural, are by knowing men thought to be the moſt undoubted 
and the beſt grounded; I mean the aſſents, that are given to the truth of geometrical 
demonſtrations: and yet, Euclid, for inftance, in all his elements of geometry, in ſome 
of which ſurpriſing paradoxes are delivered, (as in the ſixteenth propoſition of the 
third book, and the 117th of the tenth book, to name no more) contents himſelf to 
demonſtrate his aſſertions in a mathematical way, and does not, that I remember, an- 
{wer or take notice of any one objection : and the geometricians of our days think they 
may ſafely receive his propoſitions upon the demonſtrations annexed to them, without 
knowing or troubling themſelves about the ſubtleties employed by the ſceptic Sextus 
Empiricus, or others of that ſe&, in their writings againſt the mathematicians, and all 
aſſertors of aſſured knowledge. 


— 


Tus ſecond thing 1 would offer to your confideration, is, that the former part of 


our diſcourſe has manifeſted, that there are ſome things, which our human and imper- 
fect underſtandings either cannot, or at leaſt do not, perfectly comprehend; and that, 


Nevertheleſs, men have not refrained from preſuming to dogmatize, and frame notions 
and rules about ſuch things, as if they underſtood them very well. Whence it muſt 
needs come to paſs, that if they were miſtaken (as in things ſo abſtruſe it is very like 
they often were) thoſe, that judge by the rules they laid down, muit conceive the pro- 


politions oppoſite to their miſtakes to be liable to very great, if not inſuperable difficul- 
dies and objections. ' 


AND 


PTV PBS on ny 
- 24 __g- 
— A 2 J © <a, 


fr 


„ . 
N — 
is . ” 8 
» 2. 
. F< A tet <o.- — 
2 "8 © 5 
— e yon = 3 2 TE NE Z EE RE TIT 
. — = 1 * Ry * 8 - < po, re A 
* . mas - 
— a — — r _ _ * Reo 7 
2 p - — we 2 * 2 Py] — — * * 
— * LF 8 40 X. — * - l 4 * 60 * e 5 
- — ” — — * * 
4 2 
: yy 4 DSA - m 
9 * ' % ” _ 


* 
2 - 
a 3 9 
» N — * - Pa 8 
4% 0 * 


— — 
— 


3 FILL L 2 — Cad . 4 ” _ 5 py "4 
. - Oo , S —_— = Eg 2 > 2 Kat 5 : * — 
P Eo TI Act ˙ v ors IAapige mV — 
— 4 es # a - Py. » as a”) - TY Y * 1 r 
8 Fs = Y — : Lak! — — 4 : 
——_Y = - N 


* * 1 . 2 
1 — * 2 - W. 3 > 2 — 2 - „ 3: 
A ˙——— > —— — — — - 
1 K n ba. * . 
3 — 4 7 — 2 4 — 
2 ett) m4 . we AE » £234 
” . : 3 3 - 
* m —— — 2 — n — * 
8 pant ESP pg. Cages rey» oe NSA, Jo . —.— — 
* 4 * & 
*r 
rer 


* 2 5 2 
. 
CO Ä ————— — — OO — — ” - 


— 


2 —̃ RT 7» YE 
2. 


— 2 — — 


2 ———ů tw i 


1 


* 


dean. 


2 


8 2 > : 2 A * 
S *; xo o ee I 
= oy * 


= 


—— — ——— 
— 48 A We '» R * 8 ths 1 


wing a 4 Ts 
nr — * 2 Ss. go = qa 8 — 9 5 
4 * A * 4a. La ES ET 


2323 


4 
17 
+ Th 
11 
Fa : 
bo 
: 
C 
- 
3 & 
' : 
. 
; 4 
11115 
S - 
* 114 
1 
1 En 
I 
. 
4 : 
TEL? 
\ +34 * 
39 
C 
LS: 
HF 
1 
1 1 
4 
* 3 : 
'S 1 
18 
1 
48 
11 
q: 


+0 & 
+3855 
$7 OS 
IS. 
T2 

77 
o Ml 
91 1. 
11 
1 
149 
1. 
1 * 
+3 
. , 


„ 


hos N 
> —— —— 


e ene 


> i - K * TY 6 3 1 re e r a7 4 ue — 
FLY * a 1 
| ö "om ts. Mi tt. * 
— * — + 6 A * 9 * 1 "TY 3 i * 
dates . m — 1 0 \ 7 
2 a hn? _ * 3 — * r [4 R 
5 9 G —_ . F 9 N * W CUT * I * +” * N * 9 48. * 9 bed * 3 ax — * 0 L : | 
7 7 8 4 1 - n 
A * 1 - — 
o \ | N 
n L 


468 Avvicss i judging of TuinGs, Of. 
' AND this ſecond conſideration, in conjunction with the firſt, will make way for the 
third, as a natural production of them; which is, that, as we need not wonder, that 
priviledged things, which are wont to be ſo ſublime as to have been out of the view of 
thoſe that framed the rules, whereby we judge of other things, ſhould be thought lia. 
| ble to great objections by them, who judge of all things only by thoſe rules; fo we 
ſhould not require or expect more evidence of a truth relating to ſuch things, than that 
there are for it ſuch ſufficient poſitive reaſons, as, notwithſtanding objections and incon- 
veniencies, make it, upon the whole matter, worthy to be embraced. . | 
Pyrocl. Bur can that be worthy to be aſſented to, which is liable to objections and 
inconveniencies, which the maintainers confeſs they know not how to avoid? Does nor, 
your Euclid himſelf, in ſome of his demonſtrations, employ that way of reaſoning, 
which ſome of his Latin Interpreters call deductio ad abſurdim ? PER 
Arnob. EUCLID indeed, (as well as other mathematicians) beſides that more ſa- 
 tisfaory way of direct probation, which perhaps he might have oftner employed than 
he did, has ſometimes, where he thought it needful, made uſe of the Erzyuy3 you 
ſpeak of. But in theſe caſes he never goes out of the diſcipline he treats of, and con- 
fining himſelf to arguments drawn from quantity, he urges nothing as abſurd, but 
what is undeniably repugnant to ſome truth he had already demonſtrated, or to thoſe 
clear and undiſputed definitions, axioms, or poſtulata, which he ſuppoſes to have been 
already granted by thoſe he would convince. But though he thus argues, to prove, 
that his readers cannot contradict him without contradicting themſelves; yet we find 
not, that he was at all ſollicitous to clear thoſe difficulties, that fo quick- ſighted a man 
could not but know ſome of his theorems to be attended with: but contents himſelf to 
demonſtrate the incommenſurableneſs of the ſide and diagonal of a ſquare, without 
_ troubling himſelf to take notice of the difficulties, that attend the endleſs diviſibility 
of a line, which would follow from what he demonſtrated. - But, Pyrocles, to look 
back to the firſt part of your objection, though what you ſay will hold in ordinary 
caſes ; yet ſuch p*-culiar ones, as we are ſpeaking of, deſerve a particular conſideration, 
About ſome priviledged things there are, and about ſome others there may be contra- 
dictory opinions (taking that term in a ſtrict ſenſe) maintained. Now as both of theſz 
cannot be true, ſo one of them muſt be ſo: as, though it be hotly diſputed, whether 
quantity be endleſly diviſible, yet certainly either it mult, or muſt not be diviſible with- 


n . r HW vor thn ogg * d . 4 


: out end: and, as was formerly obſerved, which ſide ſoever you take, the inconvenien- 
258 Et cies will be exceeding great, and perhaps there will lie objections ſcarce to be directly 
- 1 anſwered. And ſince one of the two oppoſite opinions muſt be true, it will not always 
- 38 be neceſſary, that an opinion muſt be falſe, which is incumbred with great difficulties, 
#38 or liable to puzzling objections. And therefore if the poſitive proofs on one ſide be 


clear and cogent, though there be perplexing difficulties objected by the other, the 
truth ought not for their ſake to be rejected; becauſe ſuch difficulties proceeding uſually 
4 either from notions, that men preſume to frame about things above their reaches, 0r 
1 from rules, that were not made for ſuch points as are in diſpute, the objections are not 
to be judged ſo well founded, as is that acknowledged principle in reaſoning, that from 
truth nothing but truth can be legitimately inferred. 


1 Eugen, I confeſs I have always thought it reaſonable in ſuch caſes, to compare, 8 
vt j well the poſitive proofs of one opinion with thoſe of the other, as thoſe objections that 

= - are urged on either ſide; and there make my eſtimate upon the whole matter, though 
10 with a peculiar regard to that opinion, that has a great advantage in point of poſitive 


arguments; becauſe, as Arnobius oblcrved, thoſe are the proper inducements to the 
aſſent of the intelle&t: and then the objections may well enough be ſuſpected to pio, 
ceed from the abſtruſe nature of priviledged things, and the over- great narrownels 

5 —— — | the 


New ExexrriMEnNTs, r. 
the rules, that men are wont to judge of all things by : for we may have a ſufficiently 


- exiſting or operating; our illative Knowledge, if you will allow me ſo to ſpeak, be- 
ing clearer, and extending further, than our intuitive or apprehenſive knowledge. 
Arnob. Bur even about things, that we cannot ſufficiently underſtand, we may in ſome 
caſes exerciſe our reaſon in anſwering objections, that are thought not to be at all an- 
ſwetable, becauſe they are not directly ſo, For we may ſometimes ſhew, by framing 
in another caſe a like argument, which the adverſary muſt confeſs does not conclude 
well, that neither does the argument, that contains his objection, conclude aright. 
Ts I could exemplify (though that may ſeem no eaſy taſk) but that I fear I ſhould 
want time to propoſe examples, whoſe being very paradoxical would make them need 
much proof: which you who, I fear, are quite tired already, would want patience to 
hear. Wherefore I ſhall rather recommend to you one obſervation, which I take to 


we have been diſcourſing of; and it is this, that we muſt not expect to be able, as to 


priviledged things, and the propoſitions that may be framed about them, to reſolve 
all difficulties, and anſwer all objections; ſince we can never directly anſwer thoſe, 


cannot well anſwer the objections, that may be made againſt the Antipodes, the doctrine 


of ſome months apiece near the poles, (not now to name that more abſtruſe part of 
aſtronomy, the theory of the planets) unleſs he underſtand the nature of the ſphere, 
and ſome other principles of coſmography. So that where priviledged things are con- 
cerned, clear and poſitive arguments ought to be of great weight in favour of the opi- 


ſuch difficulties, as may perplex, and perchance poſe our limited underſtandings. 
Eugen. Tris is a point of ſuch abſtruſe ſpeculation, that if when we remember 
ourſelves to be but men, it ſhall be thought fit to adventure upon launching out into 


_ = 
_ 


than we are maſters of now, that the hour is ſo late, that it is high time we ſhould, 
aiter our deſerved thanks to him, releaſe Arnobius, by wiſhing him a good night. 
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New EXPERIMENTS and OBSERVATIONS 
made upon the Icy NoctiLuca, 
1 which is added 8 
A CHYMICAL PARA DO, grounded upon Nzw ExprrimenTS, making 


them others may be produced, 


An ADVERTISEMENT of the Pvuprrisuzk to the REA DER. 


HOSE, who have publiſhed ſome former tracts of this honourable author's, 
have made their complaints, that his writings have not met with the ſame 


E- 8 his name in thoſe experiments, obſervations, and phænomena, which they have 
Vor. IV. | mm borrowed 


clear proof, that a thing is, whilſt we have nö ſatis factory conception of its manner of 
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be of no ſmall moment and uſe, when we contemplate things of the nature of thoſe 


which require for their ſolution a perfect comprehenſion of what is infinite: as a man 


of eclipſes, that of the different phaſes of the moon, and of the long days and nights 


nion they conclude for; even when on the contrary ſide, we may diſcourſe ourſelves into 


it, it will be neceſſary to adjourn the proſecution, till we ſhall have more time before us 


it probable, that CyyMicar PRINCIPLES are tranſmutable; fo that out of one of 


candor and ingenuity from all writers: for though ſome have very civilly men- 
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New ExXyrERrIMENTS, c. 


borrowed from his writings; yet others have vendicated that to themſelyes, which wx 
none of their own; for having lighted their candle at his torch, and raiſed ſome ſuper. 


| ſtructures upon thoſe foundations he had laid, they have made no mention of him at 


all; in which matter the ſincerity of philoſophers is not a little required. | 
IT is known, that Mr. Boyle was the firſt inventor of that pneumatic engine, or air. 
ump, called from him, Machina Boyliana ; the figure and many of the uſes whereof 
he hath deſcribed in his tract, entituled, New phyſico- mechanical experiments concerning 
the ſpring and weight of the air, (and in the continuation of it;) which book, being 


tranſlated into Latin, and diſperſed into foreign parts, hath given occaſion to tranſ- 


marine virtuoſi to make eſſays (not altogether unſucceſsful) concerning the fabricatin 


of the like engines; though none of their tracts upon that ſubject have equalled the 
original. In like manner, it is highly probable, that his diſſertations concerning phoſ- 


phoruſes, and his free diſtribution of ſeveral parcels of that luminous ſubſtance, have 
excited others to deſcant upon the ſame ſubject. Pe 5 5 


Bux that it may juſtly app:ar, that the honourable author ſhines only by his own 
light, and hath not any thing mutuatitious in the following treatiſe, the reader is to be 


advertiſed, that this tract had much earlier come abroad, if, after I had received the 


whole, even to the laſt ſheet, in 1681, that ſo the Engliſh edition, and my Latin ver- 


ſion thereof (wherewith the noble author was willing to gratify the curious in foreign 
parts) might be carried on together, I had not been by long ſickneſs, and divers unta- 
vourable circumſtances, obliged to retain it ſome months in my hands. 

_ Whica l am the more troubled at, becauſe I find, that my neceſſitated delay hath 


given opportunity to the publication of ſome experiments about noctilucas. But the 


virtuoſi, who have the honour to be acquainted with the noble author of this book, 


and have ſeen the laſt ſummer ana autumn divers. of the chief experiments made, 


which are mentioned therein, will eaſily believe, that the author needed not to borrow 
any thing from thoſe ſpecimens, which have been lately publiſhed by an ingenious man 


about noctilucas; which, beſide that they contain but few phenomena, or trials coin - 


cident with his, were fo far from affording him any information, that (to be ſure to be 
no borrower, he never would to this day read any one of them, or hear them read. 


And it appears, by the cloſe of the aerial noctiluca, preſented in print to the Royal 
Society, towards the end of the year 1680, that he then knew, and had practiſed, 


ſeveral other ways of making noctilucas, than that, which he then, and before any 
other man, imparted to the world. 


Tux uſefulneſs of the enſuing diſcoveries and reflexions will be beſt judged of by 


diſcerning readers, who therefore need not to be previouſly informed thereof by me. 
The PREFACHKE 
S$1R | RO | 1 8 


H E very kind reception you were pleaſed to give thoſe papers about the aeriil 


noctiluca, that I addreſſed to you about the beginning of the laſt winter, does 
not only invite me, but in a manner oblige me to impart to you ſome trials, that! 
made, after I had ſent you the others, about the ſame kind of phoſphorus; to which 


you may now be pleaſed to annex them, by way of continuation or appendix. But 


that being true, which is noted by Lucretius, where he prettily ſays, that——76 
cendunt lumina rebus, you will not think it ſtrange, that if this obſervation holds in 
other things, it ſhould particularly take place in Juminous things themſelves, Al 
thercfore, without any further preamble, I ſhall tell you, that, whilſt my occaſions 


permitted me to ſtay in London, I was willing to try, whether I could carry on ge 
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A; APPENDIX, Ofc, 

what further that, which had already been not unſucceſsfully begun. And accord- 
ingly l cauſed to be prepared and diſtilled four or five ſeveral materials, which I thought 
he curious, eſpecially thoſe addicted to chymiſtry, would wiſh to have had trials made 
upon, and would perhaps blame me, if I had omitted to employ, But thoſe materials 
not anſwering what was deſired, we made choice of another or two, which I forbear 
to name, for certain reaſons, and particularly for this, becauſe they are to be found: 
but in very few places, and perhaps would not have ſerved my turn, if I had not 
| luckily procured them in a ſeaſon, whoſe dryneſs continued almoſt to a wonder. 

From theſe materials ſometimes, and ſometimes alſo from the dried reſidence of 
urine, we obtained now and then ſome of the aerial noctiluca, ſuch as that you have 
hitherto received accounts of; but more frequently a nobler ſort of phoſphorus, about 
which I now proceed to impart to you ſome obſervations, as I did, without any curious 
method or ornament, ſet them down from time to time, as I happened to make or re- 


member them. And, to facilitate the pardon I beg of you, for having omitted ſome 


experiments, that perhaps you will wiſh I had made, I muſt acquaint you, that being 
by ſame neceſſary occaſions enforced to leave London for a much longer time than ! 
have done for ſeveral years laſt paſt, I have been obliged to make moſt of the follow- 
ing trials in a ſmall village, where I yet am, and where, being unaccommodated with 
furnaces, inſtruments, and other chymical conveniences, for making and varying ex- 

eriments, you receive an account, not of all the trials I would have made, (ſome of 
the chief of my catalogue remaining ſtill unattempted) but of all thoſe I could make 
m my prelent circumſtances. However, ſuch as they are, I think not fit to delay any 


longer the acquainting you with them; and therefore have ordered them to be gathered 


into one ſmall collection of memoirs, to which paper I have given the title of he gla- 
cial or icy noctiluca, not only to diſtinguiſh it from the aerial one, whereof you have 
already had an account; but for another reaſon, that you will quickly meet with in 
the little tract itſelf, from whoſe peruſal I muſt not now any longer detain you. 


2 


An APPENDIX to the AERTIAL NocriL Vc. 


5 . 5 
H E ſhining matter, contained in our beft phials, being waſted in experiments, 
and partly given away, I thought fit to try, whether by the help of heat and 

other motion, our want might not be ſomewhat ſupplied, till more noctilucous matter 
could be prepared. ö 0 | 

3% EXPERIMENT L | 

Is purſuit of this deſign, I took an old phial, that had been long laid aſide as uſeleſs, 

becauſe the matter had been poured out of it into a clearer and ſmaller glaſs; and hay- 
ing held that fide of this phial, to which I perceived ſome feculent matter ſtuck, - near 
the fire, till it had conceived a conſiderable degree of warmth, I removed it into a dark 
place, and as I expected, found it to ſhine, and that vividly enough, whilſt it retained 
a competent degree of heat; and when it cooled too much, the light ceaſed with the 
agitation, that as a cauſe or a condition accompanied it. But if afterwards the phial 
were again held to the fire as before, the ſhining power would be excited, and the 
ſplendor would continue a pretty while. But after ſome days or weeks (for I remember 
not which, ) this diſpoſition to be made luminous by external heat was utterly loſt, 
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HavinG alſo taken notice of a little feculent ſtuff, that ſtuck to the inſide of the 
glaſs, that had contained ſome of our noctilucal matter, I imagined, that though it 
would not ſhine in the dark by the contact of the air, to which it had been too lon 
accuſtomed; yet when once that diſpirited or diſanimated ſuperficies, (if I may fo call 
it,) that had lain expoſed to the air, was removed, the more internal part of the mat- 
ter might not be deſtitute of a ſhining power. I carefully ſcraped off the outermoſt 
ſurface, and rubbing a little of the reſt with my finger upon my hand, I found it te 
ſhine well enough. And though the matter, being once more left expoſed to the air, 
did loſe in its ſuperficial parts the virtue of ſhining in the dark; yet thoſe parts being 
taken off, the remaining matter (being rubbed) did not appear deſtitute of a luminous 
quality; ſo that it ſeemed, that though the air did, after a while, mortify, as it were, 
and ſpoil the ſuperficial parts, that were expoſed to its immediate contact, yet this vi- 
tiated ſurface ferved for a kind of cover or fence to the matter, that lay beneath it, and 


kept it from evaporating or ſpending thoſe fpirituous or ſubtile parts, on whoſe account 
it was capable of becoming luminous. _ 


EXPERIMENT III. 


AND as I had obſerved on other occaſions, that liquors abounding in tenacious parts, 


though the liquors did not appear opacous or feculent, would leave ſticking to the in- 
fides of the glaſſes, that contained them, ſomewhat, that though generally not per- 


ceived, becauſe not very manifeſt, was by ſome other ways, that I had tried, diſco- 


verable: having, as I was ſaying, obſerved this, in ſome other caſes, I ſuſpected, that 
even in a phial, that had formerly contained ſome of our ſhining ſubſtance, though it 
ſeemed to have been well emptied, and to have no groſs feculency adhering to it, there 


might ſtick fomewhat, which, though unobſerved by the naked eye, might be made 


viſible to the naked eye by heat or motion. In purfuance of this conjecture, I took this 
glaſs; and having crackt it into fragments, that it might be put into the neck of a 
phial of a convenient ſhape and ſize; and having well ſtopt the veſſel, and removed it 


into a dark place, we there ſhook it, and had the pleaſure to ſee, not only that light 


was readily produced by the motion excited in the juſtling of the parts one againſt 


another, but that, by reaſon of the various poſition of the fragments of glaſs, ſome 


looking upwards, ſome downwards, ſome to the right hand, and ſome to the left, the 
light ſeemed to be vibrated every way with a very delightful vividneſs. This production 


of a kind of blazing light was often repeated with theſe broken pieces of glaſs, and 


if the phial were heated, the effect ſeemed more quick and conſiderable ; and (if 1 
miſ-remember not,) by only warming the phial, without ſhaking it, a light would be 


EXPERIMENT IVV. 
AFTERWARDS having beaten ſome of the glaſs into ſuch ſmall pieces as were capa” 
ble of paſſing through the neck of a glaſs-egg with a flat bottom, that it might ſtand 
vpright of itſelf, we hermetically ſealed up the neck, to try whether, by this hindring 
the included matter from exhaling or tranſpiring, we could keep the beaten glass al- 
ways fit to exhibit the phznomenon : but we found not the event anſwer our deſites; 
for after no long time, we could no more produce any light in our ſealed veſſel, though 


an unlucky accident happening in one of our laſt trials, keeps me from being fully ſa- 
tisfied of the unpracticableneſs of the thing deſigned. 
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AERIAL NO TIL VCA. 


EXPERIMENT V. 


In the printed tract of the aerial noctiluca, there is mention made of ſome liquor, 
that was hermetically ſealed up in a bolt-glaſs, that was not great, to try, whether by 
this way we could for any long time preſerve the ſhining faculty of that liquor, where- 
in it was already exceeding faint, and not to be excited but by a conſiderable degree of 
heat, and a vehement agitation of the veſſel itſelf. This ſealed glaſs having been left 
in the corner of a window, for what was judged a competent time, we yeſternight ap- 
proached the veſſel by degrees to the fire, and ſhaking it from time to time, till the 
included liquor, had acquired a conſiderable degree of heat; then removing it to a 
dark place, and ſhaking the veſſel ſomewhat ſtrongly, we perceived, that the diſpoſi- 


tion the liquor had to ſhine was very much impaired, but not quite aboliſhed, For 
there would from time to time, upon the rude agitation it was put into, appear little 


portions of matter, that looked prettily, and ſhone very vividly, like ſparks of fire; 
and ſome of theſe appeared in the ſpherical part of the glaſs, and ſome in the neck; 
ſome of them ſeemed as it were fixed to their firſt ſtation, and others moved upwards 
and downwards, and moſt of them continued ſome time to ſhine a pretty while before 
they diſappeared; and when they vaniſhed, few of them did fo by degrees, but each lu- 


minous ſpeck, when it had laſted out its time, loſt its whole light at once. 


$R CT1ON YH 


HE new liquid phoſphorus, I lately mentioned to have been made fince the 

1 publiſhing the aerial noctiluca, was poured into a large phial, that might cer- 

tain (by our gueſs) ten or twelve times as much as was put into it; ſo that the ſhining 

matter, having by ſo much air included with it, might thereby be aſſiſted to diverſity 
at leaſt ſome of the phenomena afforded by former noctilucas. 


SE OBSERVATION I. 5 
Ax p accordingly I obſerved in the firſt place, that though the ſhining ſteams filled 
the whole cavity of the large glaſs, that was untaken up by the liquor and the reſidence, 


and this lighter flame continued much longer at once, than any we have hitherto men- 
tioned, for it continued vivid ſeveral days and nights together, without ever unſtop- 


ping the phial to give it freſh air. And, if Imiſ-remember not, I obſerved it todo ſo 


for ahout a week, before my occaſions hindered me from obſerving it any longer. 


OBSERVATION II. 


I ſometimes took notice with pleaſure, that ſome exhalations or vapours, that ap- 
peared conſiderably luminous, ſeemed to roll to and fro, like little clouds or aggregates 


of Imoak, in the cavity of the veſſel, though it ſeemed difficult to determine, what 


ſhauld give them, and maintain in them, ſuch a motion. 


OBSERVATIONAL 


Tun bigneſs of the glaſs being conſiderable, it happened, that ſometimes when I 
Went into the darkned place where I kept it, ſo much luminous matter would make a 
urpriſing ſnow; but though its extent were far greater, yet its intenſity did not much 
exceed that of the light aftorded by the noctilucas of the firſt ſort, as, for diſtinction's 
Take, thoſe may be called, that are mentioned in the printed account. Only this I of- 

ten took notice of, that, in caſe I ſhook the matter gently, the light would appear 
much more vivid, and, as it were, would flaſh in and about the ſurface of the liquor 
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NEW PHANOMENA 


where it was contiguous to the air, than it did elſewhere. And this ſplendor was ſuch, 
that if it had been laſting, I thought ic would have made our phoſphorus uſeful for 
conſiderable purpoſes, | 


OBSERVATION: IV. 


WEN after having ſo many days kept this glaſs ſtopt, at laſt it would not longer 


ſhine of itſelf, we ſuppoſed it to be reduced to the condition of a phoſphorus of the 


firſt ſort; and accordingly found, that upon the removal of the ſtoppel, and ingreſs 


of freſh air, the cavity would in a moment be filled with fumes, that looked white in 
an enliglitned place, but luminous in a dark one, and (probably by reaſon of the quan- 
tity of the air contained in ſo capacious a glaſs) the light uſually continued much lon- 
ger than it was wont to do in noctilucas of the firſt ſort. 1 


OBSERVATION: FV. 


Br ING deſirous to try, whether this more vigorous matter, if it were kept fo exactly 


fopped, that none of the luminous vapours could exhale, would nor laſt very long, I 
put near two ſpoonfuls of the liquor, with ſome of the ſediment, into a bolt glaſs (with 
a flat bottom, that it might ſtand without leaning) capable of containing in all near 


twice as much: this glaſs being hermetically ſealed, the included liquor continued to 


ſhine, without any external help either of air or heat, for about ſix days and nights, 
but then it gave over ſhining, nor would be made luminous again by moderate ſhaking, 


OBSERVATION” VI. 


AFTER having poured out ſome more of the liquor and ſediment, that had been 
kept in the great phial, formerly mentioned, into a ſmaller phial, to make a preſent of 


it to a virtuoſo, the remaining matter, having now a greater proportion of air included 


with it, was very apt to be put into a luminous agitation, if I may fo call it, and 


would emit exhalations, that would not only fill the cavity of the glaſs, but manifeſtly 


move to and fro in it after a ſomewhat odd manner. And being one night willing to 


give a lady, and ſome other company, the divertiſement of a new phænomenon, after 
having opened the phial, and then having ſtopt it again, I ſhook ir, and turned itin 
ſuch a way, that much the greateſt part of liquor having been before poured out, 
the reſidence was, as it were, ſpread over the inſide of the glaſs, to which its par- 


ticles ſtuck, becauſe there wanted liquor enough to waſh them down : by which means, 


thoſe little portions of the ſediment being not covered, as they were wont to be with 
water, but expoſed to the immediate contact of the air, ſhone much more vividly than 
the luminous exhalations were wont to do; and the light being tremulous and twink- 
ling, as well as briſk, they ſeemed to emulate ſo many little ſtars in a cloudleſs but 
dark night, and continued this ſcintillation longer than one would have expected, to the 
no ſmall delight of the beholders, for whoſe ſake the experiment we ſeveral times re- 
peated with ſucceſs. _ : 


7 ; , — 
* ** "4 4+ al. — * * A. —_—}_ vt « 


New PH ANOMENA exhibited by an Icy NocTiLucs; 
or, SOLID SELF-SHINING SUBSTANCE, 
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N the addreſs of the foregoing appendix to the aerial noctiluca, I intimated the 

L reaſon, why I did not think fit to give you a more particular account of the mate” 

rials I employed in proſecuting my deſign, of making better qualified noctilucas: And 
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therefore I ſhall not for the preſent trouble you with the mention of proceedings, that 
for want of ſome things, ſeldom procurable, you would not, where you live, be able 
to imitate; but ſhall ſave you and myſelf the trouble of a further preamble. 
HavinG then by proceſſes, not unlike that I annexed to the cloſe of the aerial noc- 
|. Bluca, obtained a ſelf. ſnining ſubſtance of. a conſiſtent form; I proceed to give you 
{ome account of what I have obſerved about it, and tried with it, which will take up 
the leſs time to do, becauſe many things belonging to it in common with the ſhinin 
liquor, with which I have already entertained you, thoſe will be the fewer, that belong 
peculiarly to the ſelf-ſhining matter, endowed with a conſiſtent form. 1 


ABouT which it may be proper to take notice of ſome affections, that ſeem more 
immediately to belong to the ſubſtance itſelf, than moſt of the things do, that are to 


follow. | 
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Some qualities of the noctiluca itſelf. 


1. And firſt, though it uſually came over in diſtillation in the form of divers little 
grains or fragments, differing for the moſt part from one another, both in bigneſs. 
(ſome being of the ſize of grains of corn, and others of peaſe, or large cherry-ſtones) 
and alſo as to their ſhapes, which moſt commonly were irregular, as concretions are 
wont to be, that are caſually produced; yet when the diſtillation was carried on proſ- 
perouſly, we obtained the deſired matter in greater lumps, ſometimes as large as ſmall 
beans, and ſometimes at leaſt three or four times as large, but not proportionably 
thick. . „ OBI | 

2. Tusk lumps, whether ſmall or great, were colourleſs, and uſually, when they 
were held againſt the light, tranſparent; ſo that divers bodies, placed beyond them at 
a convenient diſtance, might be plainly ſeen through them. And ſome of the bigger 
appeared fo like ſuch fragments of ice, as being thin, are oftentimes very clear, and 

| almoſt quite deſtitute of manifeſt bubbles, that, becauſe of this great reſemblance, and 
for diſtir.tion ſake, I thought it not amiſs to call our conſiſtent ſelf- ſhining ſubſtance, 
the icy or glacial noctiluca (and for variety phoſphorus;) which name I choſe to give it, 
rather than that of chryſtalline, becauſe this epithet is not unfrequently given to every 

_ diaphanous liquor, as well as to tranſparent ſolids. But when I ſaid, that our noctiluca 
was tranſpareat and colourleſs, I meant it only in reference to what uſually appeared. 
For whether it were any real difference in the texture or conſtitution of the body itſelf, 
or the effect of ſome caſual junctures of circumſtances, I am not ſure; but this occur- 
red to us, that ſometimes, eſpecially by candle-light, ſome leſſer fragments appeared 
not diaphanous, nor always either colourleſs, nor of the fame colour. For ſometimes 
the matter looked reddiſh, ſometimes of a faint, but piealing blue, and ſometimes too 
of a colour to which I cannot eaſily aſſign a known name. b 

3. Ov icy noctiluca or phoſphorus, is manifeſtly heavier in ſpecie than common 
water, in which being put, it readily ſinks to the bottom, and quietly lies there. 

4. Tax ice- like body, though conſiſtent, is not hard, being far lets fo, than common 
ice; but yet it is not ſo ſoft, but that it is brittle, and will more eaſily be broken in 
pieces by the preſſure of ones fingers, than receive ſhapes from them; and yet by him, 
that goes ſomewhat warily to work, it may be ſpread upon a ſolid body, almoſt like 
the unmelted tallow of a candle. 

5. Taz conſiſtent phoſphorus is fuſible enough. For though in the air it will not 
be brought to melt, without ſome difficulty and waſte, yet by the help of hot liquors, 
and even of water itſelf, it may with a little care and dexterity be brought to melt, 
which 1s an obſervation of good uſe; becauſe by means of fuſion, ſeveral tragments (if 

the matter be pure enough) may be brought to run into one lump, and in that condition 


may 
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OnsnaAvattons about the War AA 
may both be the better preſerved, and become fit to be applied to ſome conſiderable 
uſes, which cannot fo well, if at all, be made of leſſer, though numerous fragments, 
6. Tunis glacial noctiluca is, as to ſenſe, cold, but of a texture, that diſpoſes it to 
be eaſily agitated, and by agitation become incaleſcent, as will appear hereafter. When 
this ſolid noctiluca is held in the free air, though perhaps its ſuperficies be wet, it affords 
a very vivid light, uſually ſurpaſſing that of the aerial noctiluca; and this light ſeems 


to proceed from, if not alſo to reſide in, the body itſelf, 


7. Wen our icy phoſphorus is taken out of its receptacle, and expoſed to the im. 
mediate contact of the free air, it uſually emits a wonderful deal of ſmoak, diſcernable 
by the light of the body it aſcends from; and this plentiful emiſſion of effluviums uſually 
laſts as long as the phoſphorus is kept in the air. 5 N 

8. Bur it is pleaſant to obſerve, and deſerves to be conſidered, that as ſoon as it is 
plunged in water, fo as to be quite covered with that liquor, it ceaſes not only to ſmoak 
as before, but to ſhine, as if a thoroughly kindled coal were ſuddenly quenched in 
water. And if it were not for this, our noctiluca would effluviate fo faſt, that it would 
be quickly waſted; whereas the water, fencing it from the contact of the air, keeps it 
from ſpending itſelf as formerly, and yet does really make but a ſeeming and temporary 
extinction of this anomalous fire. For as ſoon as it is again taken out of the water 
(though it have lain there perhaps a great while) it falls to ſhine again, even whilſt it js 


yet dropping wet. 


9. Anp I have ſometimes had the pleaſure to obſerve, that when I had ſo large a 
piece of noctiluca, that I could conveniently hold one half of it under the ſurface of 
the water, and the other half above it, whilſt the immerſed part afforded no light, the 
Extant part ſhone vividly. . „„ 

HaAvINO thus mentioned moſt of the qualities, that belong to the noctiluca itſelf, 1 
ſhall now proceed to the phænomena my trials on it, or with it, afforded me, without 
confining myſelf to any ſollicitous order, ſince my circumſtances permitted me not to 
keep one in making thoſe trials. But before I deſcend to other particulars, it will not, 
I think, be amiſs to take notice of a few, that, having more affinity than others with 
the laſt mentioned quality of our phoſphorus, ſeem proper to be annexed to what has 
been delivered of it. . ” 
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TILUCA was kept. 
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DECAUSE I gueſſed, that the water, whereing the noctiluca had been long kept 

covered, to fence it from the air, though it did not manifeſtly diſſolve the mais, 
yet might be impregnated at leaſt with the more ſaline, and, on that account, reſoluble 
parts of it, I thought fit to make a few trials upon this liquor. 


EXPERIMENT I. 3 
Ax firſt, I found, that it had a ſtrong and penetrant taſte, that ſeemed near of kin 


| to that of ſea-ſalt, but was more piercing, as it brine were mingled with ſpirit of ſail, 


and it reliſhed alſo ſomewhat of vitriol. 11 
— — EXPERT 


—_—— 
_. 
ES 


to afford a dry ſalt, 


% 


' wherein the. NOT II UA was kept. 
EXPERIMENT II. 


BzinG put into a ſmall concave veſſel of refined ſilver upon lighted coals and aſhes, 

it evaporated but wy ſlowly, and would not be brought to ſhoot into cryſtals, nor yet 
ut coagulated into a ſubſtance, ſometimes like a jelly, and fome- 

times, as to conſiſtence, like whites of eggs; which ſubſtance was eaſily melted by hear. 


EXPERIMENT III. 


Warn this ſubſtance was kept a while on a hotter fire, it only boiled at firſt, but 


ſoon after began, as | gueſſed it would, to make a crackling noiſe; wherein this was 
remarkable and pretty, that the exploſions were accompanied with flaſhes of fire and 
light, which, if they were ſmall, were generally very blue, like the flames of ſulphur, 


but more vivid, and ſometimes alſo more blue; but the greater cracks, whoſe noiſe was 


conliderable, were wont to appear of a yellow colour and very luminous. And theſe 
phenomena did not only appear, whilſt the matter was boiling over the fire, but a 


pretty while after the veſſel was taken off and held in the air. 
„ EXPERIMENT lv. 


Ir before the coagulated matter were too far waſted by the heat, it were ſuffered to 
cool a little, it appeared to have acquired a conſiſtence like melted roſin, or rather ſtiff 


bird-lime, for it would draw out into threads of, perhaps, a foot or more in length; 
and having held one of theſe threads to the flame of a candle, it did not take fire, but 


melted into little globules, as capillary threads of glaſs are in like circumſtances wont 
to do. And having made ſome of them ſtick to the wick of a candle towards the 


bottom of the flame, they coloured the lower part of the flame quite round with a 


very fine blue, which laſted much longer than one would have expected. 


"EXPERIMENT Y, © 
Tars glutinous ſubſtance had, by the action of the fire, acquired an odd kind of 
ſtrong ſmell, almoſt like that of garlick, and being left all night in the air, attracted 


to it (to uſe the vulgar phraſe) the moiſture of it exceeding faſt, being diſſolved in a 


good part into a liquor almoſt as ſtrong as ſpirit of ſalt. 


FED EXPERIMEN T VI. 
PuTTiNG this ſubſtance again over the fire, as before, it appeared to be more fixt 


chan one would have looked for; for though there were not ſo much as a ſpoonful of 
., yet it continued boiling for a great while, and afforded a multitude of ſhining explo- 
© ſions, whereof ſome made a conſiderable noiſe, and gave notable flaſhes of light, 


which ſeemed to be made by condenſed and agitated fumes, ſuppreſſed by the ſomewhat 


hardned ſurface of the matter, and kindled in their eruption into the air, into which 


ſome parts of theſe fumes, that were not kindled, eſcaped in the form of a ſmoke, 
whoſe ſmell was very ſtrong and rank, but of a peculiar kind. To which I ſhall add, 
what ſeemed ſtrange, that though oftentimes two, and ſometimes more flaſhes appeared 
at once, yet ſo ſmall a quantity of matter continued to afford them for almoſt an hour 


together, and probably would have done it longer, but that the late time of the night 


obliged me to go to bed, before the experiment was finiſhed, 
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MONG other ways of inveſtigating the nature of our icy phoſphorus, 1 thought 
fit to try, whether or no it would be diſſolved in ſome liquors of differing kinds, 
hoping, that if it would be ſo, in any of them, it might ſomewhat aſſiſt us to guefy at 


'Us-texture, * 5 
EXPERIMENT I. 2 . 
We found then by trial, that common water would not, in the cold, diſſolve it, 
though the liquor was thereby impregnated; as when crocus metellorum, or glaſs of 


antimony, being infuſed in wine or water, the menſtruum will be impregnated by its 


emetic particles, and yet the bulk, ſhape and colour of the crocus, or the glaſs, will 
not thereby be viſibly diminiſhed or altered. + 


"EXPERIMENT IK: 

AFTERWARDS we put a grain, or two, of our lucid matter into a little urinous ſpirit 
of ſal armoniac, but it ſeemed not to make any conflict with it, nor manifeſtly to work 
upon it, though, to give the liquor time to make a ſolution, we left them together for 
ſeveral days. But, as ſoon as we had poured aſide the ſpirit, it appeared, that it had 
not, by any contrariety, deſtroyed the power of the noctiluca, which began readily to 
| ſhine as formerly, and yet might be immediately ſuppreſſed again, by ſuffering the 

liquor to cover it as before; but when we had, by keeping the phial, for ſome time, 
in a moderate heat, impregnated the liquor with it, this liquor, being then dropt into 
water, had a like effect with that mentioned in the experiment of impregnated ſpirit of 
Wine. . | | Frey | | 


EXPERIMENT III. 


SEEING a volatile and urinous ſalt would not work ſenſibly upon our phoſphorus, we 
thought fit to try, what corroſive liquors would do; and accordingly, we put a grain 
or two of our ſplendent matter into a very ſmall phial, wherein was a little oil of vittiol, 
that menſtruum appearing, in many caſes, more corroſive than other vulgar acids: 
but neither did this menſtruum diſſolve our icy noctiluca in the cold, and therefore put- 
ting it in ſome heat, we found, that though it did not manifeſtly diffolve the ſhining 
matter, yet the warmed oil made it melt, and appear, at leaſt for the time, a fluid bod); 
in which this ſeemed to be remarkable, that this ſo fugitive a ſubſtance, ſhould be pon- 
derous enough to lye at the bottom of oil of vitriol, which is one of the heavieſt fiuids 
ve yet know, except quickſilver, which many will not allow to be a liquor. What 
ve did with this melted noctiluca, was not unpleaſant to fee, and will, God permitting, 
be hereafter mentioned. p | * 
PE EARPERIMENTT..Iv..:- | 

AFTERWARDS we put a ſmall fragment of our icy phoſphorus into aqua fortis; and 
though we kept it in that menſtruum two or three days, and ſet the phial, that contained 
them, for many hours, in a warm place, (the chimney corner) yet we found the matter 
fo little altered, as to its viſible appearance, that we doubted, whether the liquor had 
diſſolved any ſenſible quantity of it. | 5 

Havins tried ſaline menſtruums upon our icy phoſphorus, I thought fit to try oils, 
and alſo ſpirit of wine, that is reckoned by chymiſts to be of great * 1 


* 
= 
_ 


os RRVATIONS about the War AR, &c. 
| EXPERIMENT v. | 


7 WHEREUPON I put a little of our noctiluca into ſome oil of turpentine, which not 
diſſolving it in the cold, the ſmall phial, that contained it, was left all night in the chim- 
ney, upon warm aſhes. But though, the next day, none of the phoſphorus appeared 


any longer in the glaſs, yet we could not perceive, by two or three differing trials, that 


the oil was much altered by it, and particularly I obſerved, that though the glaſs were 
unſtopt, and kept ſo for a while, yet the ingreſs of the air did not produce any ſenſible 
light, nor did we perceive the upper part of the glaſs to be full of white fumes, as is 
uſual in divers other liquors impregnated with our noctiluca, when they are unſtopt. 


* 


ener VE 


I has rendered the experiments, made with the aerial noctiluca, much leſs acceptable, 
than otherwiſe they would have been, to the delicate ſort of ſpectators, eſpecially 


to ladies, that the light they produced was accompanied with a very unpleaſant ſmell, 


that iſſued out of the phial, whenever it was unſtopped to let in the air. But, by the 
help of our icy noctiluca, I found a way to prevent this ungrateful concomitant of our 
artificial light. But, not being diſcouraged by the bad ſucceſs of the forementioned 
experiment, I hoped an aromatical oil might do, what ſubtil oils had not done. 


: EXPERIMENT I. 1 
Axp therefore having, in a very ſmall phial, put about a grain of noctilucal matter, 


and covered it with as much pure eſſential oil of cinnamon, as would ſwim leſs than a. 
finger's breadth above it, we carefully ſtopt our little phial, and having warily held the 
bottom of it againſt a fire, till the phoſphorus began to melt, I ſuffered it to cool; and 


then unſtopping it in a dark place, had the pleaſure to ſee produced a vaniſhing indeed, 


but a vivid light. So that by this means, I could afterwards ſhew the production of 


light to the neareſt perſons of quality, not only without offending their noſes, whilſt 


their eyes were gratified, but with adding to the plealure of a delightful apparition that 
of a fragrant ſmell. But becauſe oil of cloves is more eaſy to be had good than the oil 


of cinnamon, and is alſo much cheaper, I tried the experiment more fully with that, 


and therefore ſhall proceed to give you (for an example of aromatic oils) the phæno- 
mena of it, © ©, 5 


EXPERIMENT II. 


W put ſome of our luminous ice into a little pure oil of cloves, ſuch as the chy- 
miſts call eſſential, but found, after a conſiderable time, (no leſs than ſome days) that 


at leaſt a good part of the matter was undiſſolved, but yet the liquor was richly impreg- 


nated by it, as we found by a pretty phænomenon that it afforded us. For the little 


Phial, it was kept in, being opened in a dark place, there immediately enſued a kind of 
flaſh of light, far more vivid, its ſmall bulk conſidered, than any liquor had afforded 
us before, But the brightneſs of this apparition was, it ſeems, too great to be laſting z 


zar this flame-like ſubſtance, uſually expired in leſs than a minute of an hour, ſome- 


umes perhaps in half that time, And there were two other circumſtances particular 
enough in this phenomenon z one, that ſometimes, eſpecially if a candle were in the 
room, the ſhining fluid would appear of a pleaſant, and ſomewhat ſurprizing blueiſh 


colour; and the other, that the light would ceaſe, whilſt yet there remained in the upper 


part of the glaſs, pretty ſtore of whitith fumes, ſuch as we have formerly often obſerved 


un the aerial noctiluca, to be the uſual cauſes, or concomitant of lighr, as if, in our 
Nnn 2 preſent 
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preſent caſe, the ſhining ſubſtance prey'd on, or reſided in, only the finer and more 
delicate particles of the whitiſh exhalations. 1 


f EXPERIMENT WW | 
 InsTEAD of the oil of cloves, we ſubſtituted ſome chymical oil of mace, into which 
we put a competent quantity of the glacial phoſphorus : but though we warmed the 
bottom of the phial, at leaſt as much as we judged neceſſary, yet, upon the unſtoppin 2 
of it, there appeared no ſign of light, though the trial was made much more than once 


or twice, and ſometimes with favourable circumſtances : which event was the leſs expec. 


ted, becauſe the oil, made uſe of, was preſented me as very pure, by the ſame traveller 
who gave me that of cloves newly mentioned; and becauſe alſo the warmed phoſphorus 
was ſo well conditioned, that as ſoon as ever the oil was removed, it ſhone with a ſome. 


EXPERIMENT IV. © 


We made alſo a trial or two with diſtilled and fragrant oil of aniſceds, to ſee, if 


that being an eſſential oil, as chymiſts ſpeak, and being looked upon, by many, as 3 
kind of aromatic oil, it would better diſſolve the noctiluca, or be impregnated by its 
Juciferous parts; but we found, that it neither diſſolved the matter, nor, upon the un- 
ſtopping of the phial, that contained it, did it afford any light, or ſo much as whitiſh 


fumes, which ſeemed ſomewhat ftrange, becauſe the oil was very ſubtile, and, by its 


aptneſs to coagulate of itſelf, ſhewed, that it was genuine, and not as chymical oils, 
that are venal, too frequently (if not moſt commonly) are, ſophiſticated. . 


Ir theſe two laſt recited experiments prove conſtant, they will argue, that not every | 
fragrant, no, nor every aromatical oil, properly fo called, has the like operation upon 
our noctilucal matter, as the oil of cloves and cinnamon have. | | 


Ir I had had, or could have procured, other eſſential oils, on whoſe genuineneſs I could 


have depended, I had tried their effects upon our phoſphorus. 


EXPERIMENT V. : 
Bur, having no more oils fit for my turn, I next tried, whether I could diſſolve our 
ſhining matter in ardent ſpirits, which are thought, by chemiſts, to be of near conſan- 


guinity with diſtilled oits; (not now to enquire, whether they do not conſiſt of the 
finer parts of the highly rarified oil of bodies, united with a great proportion of their 


phlegm) and, having accordingly, ber ſome of our icy phoſphorus into the ſpirit of 
wine, though the menſtruum did, ſome hundreds of times, exceed the body it was to 
work upon, yet after divers days, wherein it ſtood in a window, expoſed to the ſun 
beams, in the hotteſt part of the ſummer, it appeared undiſſolved, at the bottom of 
the liquor, and ſcarce ſenſibly diminiſhed. But of the operation of ſpirit of wine upon 
the noctilucal matter, further trials will require, that more be ſaid hereafter. 


— 
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Of a Way of ſuddenly producing Lie Hr in common Water, by 


the Help of another, not luminous Liquor. 
n. 


I COME now to recite to you a phenomenon, which, I preſume, may not diſpleaſe 


you. I had a hint of it from a caſual obſervation made by my induſtrious laborant- 
Far having, to incourage him, allowed him, for his own uſe, ſome fragments of our 
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wherein the NocTiluca was kept. E 


zey noctiluca, he mingled a portion of this ſhining ſubſtance with a ſpirituous medicinal 
liquor, that he had prepared, by extracting ſeveral drugs with it; and having after- 
wards, upon ſome occaſion or other, diluted it with water, it afforded him a phæno- 


menon, at which being ſurprized, he came to acquaint me with it, bringing me withal 


ſome of the liquor. But I thinking, that the phænomenon did not depend upon the 

culiar nature of the liquor, whoſe being very compounded and high coloured, made 
me judge it not fit for Iuciferous experiments, but proceeded from the vinous ſpirits, 
wherein that liquor abounded, I thought fit to make the experiment with a liquor, as 
colourleſs and ſimple as I could; the effects of ſuch liquors being more eaſy to be diſ- 
cerned, and judged of, and reaſoned upon. And accordingly we weighed out, in a 


tender balance, one grain of our glacial phoſphorus, wiped dry, and broken in four or 


five pieces, for the eaſier diſſolution. And to theſe, in a cryſlalline phial, we put a 


convenient quantity of highly rectified vinous ſpirit, and ſtopping the phial cloſe, we 


{ſuffered the things contained in it to remain for many hours, ſometimes (and indeed for 
the moſt part) in the cold, and ſometimes in the warm ſun, but perceived not, that near 
a total diſſolution was made of the noctilucal matter by the liquor, in which it lay, even 


one of the leſſer fragments appearing, as well as the others, undiſſolved in the bottom 


of it. However, ſince a body, conſiſting of ſuch ſubtle parts, may communicate 


many of them to a contiguous liquor, without any diminution of its bulk, obſeryable 


by the eye, I thought fit to try what effects this body had upon the vinous ſpirit. 


ci, ASS BREVATIONT 

An fiſt, I obſerved, that it did not maniteſtly diſcolour the liquor, but left it tranſ- 
parent and limpid, as before; ſave that there appeared ſome very ſmall earthy corpuſ- 
cles, like duſt, at the bottom of the liquor, when being a little ſhaken, (to raiſe them) 
it was attentively viewed. Me E 


OBSERVATION HI. 


Wr did not obſerve, that, upon the unſtopping of the phial, and the reſtored com- 


merce between the inward and outward air, there appeared any flame or luminous 


exhalations, as is uſual upon opening phials, that contain the liquid aerial noctiluca. 


3 QBBSERYVAT-ION UL 3 
Bur the phænomenon I chiefly intended to relate was this, that, having in a dark 


night, dropt a little of this impregnated ſpirit into a ſmall china cup, with common 
water in it, though the ſpirit, neither in the phial, nor in its paſſage through the air, 


diſcloſed any degree of luminouſneſs, yet, as ſoon as ever the drops came to touch the 


liquor, they would be, as it were, kindled by the cold water, and afford little flaſhes of 
light, which was more vivid than the noctiluca itſelf, affording a ſplendor, that made 


not only the brims of the cup, but divers of the neighbouring objects manifeſtly viſible, 
not to ſay conſpicuous. But theſe coruſcations had the property of other lightning, to 


vaniſh almoſt as ſoon as they appeared, nor would the water that produced them, by 


being agitated, ſhine; but others might immediately be produced, by letting freſh drops 
fall into the ſame water, upon whoſe ſurface they ſeemed to diffuſe themſelves, and would 
ſometimes leave, for a little while, a faintly luminous, as it were, film or membrane. 


3 OBSERVATION IV. 
AND that it might not be thought, that this accenſion (if I may ſo call it) was pro- 


3 even 


duced, or occaſioned, by any antiperiſtaſis, which the ſchool-men, and the generality, 
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ExyzzimenTs diſcovering @ frange SuwriLTY of 


even of philoſophers, are pleaſed to fancy (whoſe opinion I have, in a particular dif. 


courſe, examined) I thought fit to try, whether our phænomenon would not be pro- 
duced with hot water, as well as with cold; and accordingly 1 found, that the impreg. 


- 


nated ſpirit of wine produced rather a greater than a leſſer light, in hot water, than it 


had done in cold. | NT 

Oxz of my deſigns, I had in making this experiment, being to examine a con- 
jecture I had made about the great diffuſedneſs of the noctilucal matter, the ſubtilty of 
whoſe particles made me think they were not to be judged abſent, where-ever they were 


not numerous, or agitated enough, to be of themſelves viſible: this, I ſay, being in 


my thoughts, I judged it not fit to put our ſplendent icy matter into the ſpirit of wine, 
at adventures. Wherefore, having in a very good balance weighed out one grain of 
our noctiluca, (firſt wiped dry) we put to it, at ſeveral times, that it might the better 
diſſolve, about two thouſand grains of ſpirit of wine, that would burn all away ; and 
yet, which may ſeem ſtrange, this ſmall quantity of noctilucal matter did ſo impreg- 
nate all the liquor put upon it, that though nothing of luminous did appear in the 
menſtruum, nor in any exhalations riſing from it, though the phial were unſtopped, or 
the liquor poured out of it into the air; yet, as ſoon as ever it was dropt into common 
water, there would be produced a vivid apparition of light, ſuch as has been a little 
above deſcribed. DL a | 


IT ſeemed not very improbable, that theſe fudden and vaniſhing flaſhes might, at 
leaſt in great part, proceed from the quick diſengagement and extruſion of the noctilucal 


particles, made by the water, which, diluting the vinous ſpirit, diſabled them from re- 
raining with them the luciferous corpuſcles. As if into one ounce of high rectified ſpirit 
of wine, you put half a dram or a dram of camphire, the liquor will diſſolve it, with- 


out being thereby manifeſtly altered, as to colour or tranſparency ; but if you drop this 


ſolution into common water, the vinous ſpirits will immediately diffuſe themſelves into 
the liquor, and let go the corpuſcles of the camphire, which will float like a white 
powder upon the ſurface of the water. To this conjecture is agreeable, what, upon 
trial, we obſerved with our impregnated ſpirit of wine, namely, that being dropt into 


other, well deflegmed ſpirit of wine, we ſaw no light produced; but when it was dropt 
into an urinous ſpirit of ſal armoniac, which ſeems to conſiſt of the volatile ſalt diſ- 
ſolved in the phlegm or aqueous liquor, the noctilucal corpuſcles by this wateriſh part 


were freed from the vinous ſpirits, almoſt as much as they would have been by common 
water, and did accordingly ſhine with much briſkneſs, | 


1 1 4 
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EXPERIMENTS diſcovering a ſtrange Subtilty of 
Parts in the GLACIAL NoctiLuca 
Gro nm. 


BS. what has been above recited, is not all that I thought fit to try with the 
ſhining matter, that I told you we diſſolved in ſpirit of wine; for after having, 


as I lately recited; brought one grain to impregnate between four and five ounces of 


alcohol, as the chymiſts call the high rectified ſpirit of wine, which did at leaſt tuo 
thouſand times exceed the weight of the noctilucal matter, I preſumed, that this very 
parcel of ſpirit of wine, wherein the ſhining matter was already diffuſed and ſcattered 
into ſo many thouſand corpuſcles, as ſufficed to impregnate all the liquor, would yet 

| | — | _ — | communicate 
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ParRTs in the Glacian NocrTtiLlvuca. 
communicate to a good quantity of water particles enough to make it ſhine, when agi- 
tated ; wherefore when we had weighed out in a very truſty balance one dram of our 
impregnated ſpirit of wine, we mixed it with, and ſhook it in as much fair water as 
we thought fit, (but not all at once) that is, till we had to our dram of ſpirit of wine 
put above fifty times its weight of water; and that alcohol itſelf weighing at leaſt two 
thouſand times 43 much as the noctilucal matter, that impregnated it, it follows, 
(though it may ſeem ſtrange it ſhould be true,) that the ſingle grain of icy noctiluca 
was able to diffuſe itſelf through, and impregnate full a hundred thouſand grains of 
liquor, ſo as (when duly ordered) to make it luminous. For having preſently after 
the laſt water was put into the glaſs, ſtopt the veſſel cloſe with a good cork, and 
ſhaken it a little in a dark place, the whole phial appeared to be full of light, which 
though it were not more than ordinary intenſe, yet, by reaſon of the bulk of the li- 
quor, made a glorious ſhew, and diſcovered divers of the neighbouring objects. And 
after we had done ſhaking that phial, not only the upper part, which was filled with 
exhalations and vapours, ſhined like thoſe other liquid phoſphoruſes formerly men- 
tioned, but what was not obſerved in them, the water itſelf had a luminouſneſs, though 
of an inferior degree, of its whole maſs ; which yet will not Keep me from thinkin 


this light proceeded from the exhalations, that ſhined through that diaphanous water, 
though this did not ſeem the only, nor perhaps the chief cauſe of its appearing lu- 
minous, ſince when the glaſs was ſhaken, the whole maſs of the liquor appeared to 
ſhine, ſo that we could plainly ſee through the ſides of the veſſel the conical figure of 
its bottom. | SO ne 
AFTER this, J proſecuted the experiment a good way further, increaſing the pro- 
portion of the water to freſh impregnated ſpirit; and I found (what perhaps you will 
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and afterwards briſkly ſhaken into a convenient quantity of water, rendered luminous 
as much liquor as upon calculation amounted to four hundred thouſand times its weight. 
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exhalations, ſhining in the empty ſpace at the top of the glaſs; becauſe the phial was fo 
near filled with liquor, that there was but little room left for vapours ; and becaule alſo 
= the vapours, that did play in that ſpace, ſhined but very faintly, and when the glaſs 
woas at reit much leſs than a minute of an hour, the light would reach but a little way 
= downwards in the water, and yet was there ſo dim, as to be ſcarce diſcernable. Where- 
= 38 in our experiment, not only the agitated liquor appeared luminous throughout, but 
the light was briſk enough, inſomuch that the conical figure of the botrom of the glaſs 
was clearly viſible by help of it. | | 


ſecuted, the luminouſneſs would have till extended to greater and greater quantities of 


matter, to be diſperſed through it, by putting in near three or four ounces of water 
more than I gueſſed would be convenient, the luminous matter ſeemed to be, as it were 
drowned or loſt in ſo much liquor; for though we gave it much more agitation, than 
had in the former experiments been needful to produce light, yet no luminouſneſs at all 
appeared in the mixture. Wheretore, taking ſome freſh ſpirit, and ſhaking it into ſuch 
a quantity of water as I thought it might ſerve to impregnate, I found by ſupputa- 
tion, that the luminous maſs of liquor, thereby produced, amounted to no leſs, but a 
pretty deal more, than five hundred thouſand times the weight of the noctilucal matter 
diſperſed through it, which is a viſible expanſion, very much greater, than, I think, 


of ſome expedient, that may ſatisfy thoſe, who may ſuſpect, as I did, that ſome of 


think ſtrange) that one part of the noctiluca, being firſt diſſolved in alcohol of wine, 


And this did not ſeem to proceed from the irradiation of the luminous corpuſcles or 


Burr leſt ſome ſhould think, that if this experiment had been further and further pro- 


water, I ſhall add, that when I encreaſed the proportion of this liquor to the noctilucal 


has been hitherto obſerved in any corporeal ſubſtance diſſolved in a viſible liquor, ſince 
it 
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ExeeRIMENTS diſcovering à firange SusTILTY of 


it four times exceeds that expanſion of cochineal, which I many years ſince imparted 
to the ingenious, and which ſeveral of them have in their writings, been pleaſed to take 
notice of, as a prodigious thing; one part of the cochineal, ordered as I there mention, 
having in that experiment produced a diſcernable colour in an hundred twenty-five thou- 


ſand parts of water. To what has been ſaid I ſhall add theſe three circumſtances, 


which may increaſe the ſtrangeneſs of the experiment. - 


I. Tax firſt is, that I here only delivered the manifeſt impregnation of the water 
itſelf, which is a groſs and tangible liquor, by the diſperſed particles of the noctilucal 
matter, but have made no eſtimate of the incomparably greater expanſion of the light, 


that, from the matter included in the phial, illuminated the ambient air, to a conſider- 
able diſtance from it, though, by reaſon the darkened room was not great, I was dif. 


abled to make an eſtimate, how far the enlightened ſphere of air might have extended. 
2. Tu ſecond is, that this experiment was not favourably made, but rather invidi- 
_ ouſly, ſince we purpoſely weighed out ſomewhat leſs of the lucid matter, and now and 


then more of the water, than the preciſe quantities that calculation ſuppoſes, that! 
might be ſure the experiment was made ſeverely enough. WEE 5 

3. And laſtly, upon ſearch I found, that the grain of icy phoſphorus, that was firſt 
put into the ſpirit of wine, we made uſe of all this while, was not, though after ſo 


long a time, totally diſſolved; a ſmall fragment, amounting to about an eighth part, 


if not more, remaining at the bottom of the phial z upon which having poured ſome 


| freſh alcohol of wine, and kept it a while in a little heat, to further the diſſolution, I 


found that liquor did, as | thought it would, grow very luminous, when dropt into 


common water; ſo that it ſeemed probable, that if the whole grain of icy phoſphorus 
had been diſſolved at firſt in the ſpirit of. wine, it would have impregnated above ſix 


hundred thouſand times its weight of water, ſufficient to .make it ſhine. 
* e rt N N. 
COME now to another way, by which I thought the great ſubtilty of parts in 
our noctilucal matter might appear with good advantage, and poſſibly you will 
think by the ſucceſs, that I miſſed not of what I expected from the intended trial. 


EXPERIMENT I. 


Ws carefully weighed out a ſmall lump of our ſhining matter, amounting to three 
grains, and having purpoſely broken it into divers leſſer fragments, perhaps ſix or ſeven | 
at leaſt, we laid them upon a flat bottomed glaſs, that was broader at the top than the 


bottom, and ſhallow too, (not being near an inch deep) that the matter might be more 
fully expoſed to the free air. This glaſs we placed in a ſouth window, laying it very 


| ſhelving, that the liquor to be produced by its reſolution in the moiſt air might pre: 


ſently run down, and not hinder the free evaporation of the remaining matter. In 
which poſture of the glaſs, we had alſo another aim, to be hereafter mentioned. The 


veſſel being thus placed, about ten of the clock at night, all the fragments of the 


noctiluca ſhined briſkly, and ſo continued to do, till moſt of them were reſolved into 
other ſubſtances, and the biggeſt of them continued to ſhine, till they were reduced to 
ſuch a ſmallneſs, that they would ſcarce have been ſeen, had not their own light made 
them viſible. Bur the main thing, that I am to take notice of in this experiment, 
(and which perhaps will ſomewhat A you, ) is, that ſo little quantity of noctiluca 
matter continued to emit viſible fumes for a good many more than an hundred and 
fifty hours, and this with circumſtances, that made the thing more ſtrange. 


1. A8 


- \ CI_ 
\ 4 o fon - l . 

bh . l \ 8 2 = N „ 
N | * FINES 775 — : _ —_ \ — N : R 1 
> F ²˙˙ↄꝛwꝛ . ⅛ . ee ̃—² -.-. ͤ nar g/(3 8 : ER TL OT: * 6 
3̃ü «ðL(V ·˙¹ A r Ea IS nn er 1 
0 I . * i 38 8. —_ 4.54 43 N * * 4 "IN r * 2 r o 

e c. ESR wi E 5 

V r T N e o i of , IEF a. 

A ES ee Fats N TNT SY LR IT AO P i I PROS ES m ĩ⅛˙ð ] ES ꝛð⅛ ß ̃ĩ re * 

8 8 n TTT. ˙¹¹wm̃ Fas. e RCC 


* * = af} N 
R 
e 

4 2 Te Bey” 
N 
RS wen 


Pg 
CONS 


= 
1 
_ 


1 
3 


—_—_—. 
_ 
"SG 


_ —_ 


mw 


PARTS i the GLACIAL Nocrtritvca 


1. As firſt, that this ſmoke was not only viſible but manifeſt; and that as well in the 
pight (as I often obſerved from time to time) as in the day. 

2. SeconDLY; that the ſeveral parcels of matter did each emit theſe fumes all at 
once, as if it were from ſo many little chimneys. 

3. THIRDLY, that this ſmoke was ſo copious, and withal ſo tenacious, that it would 
eaſily retain the form of ſmoke at a conſiderable diſtance from the bodies that emitted 
it; fo that, as J walked to and fro in the room, a careleſs look towards the glaſs would 
often diſcover it to me, and ſometimes it would manifeſtly appear at a diſtance, that I 


eſtimated to be near a foot from the matter that afforded it. 


I ſhall now add, to another purpoſe, the following circumſtances ; namely, 

1. FixsT, that the motion of the ſmoke was ſwift enough, conſidering that it had 
no channel or chimney to aſſiſt it. It was not always, nor for the moſt part, directly 
upwards, but ſometimes horizontal, ſometimes downwards, ſometimes towards the 
right hand, and ſometimes towards the left, as if the motion of the fumes had been 


determined by the ſituation of thoſe parts of the noctilucal fragment, by which they 


were emitted, and as it were diſcharged. I uſe this laſt expreſſion, becauſe taking plea- 


ſure to watch attentively the circumſtances of our delightful experiment, I thought, 
J many times obſerved a kind of palpitation or æſtuation in the little ſhining fragments, 


which I gathered from the apparent great inequality I perceived in the plenty of the 


ſmoke, that was emitted at ſeveral times, all of them perhaps within the compaſs of a 


minute or two. But on this I forbear to diſcourſe, till I ſhall have made further ob- 


ſervations; and therefore 1 ſhall proceed to take notice of one circumſtance more in our 


experiment; which is, : 
2. SECONDLY, that even in the latter part of it, after the ſhining matter had been 


ſo long expoſed to the air, it emitted a ſmell ſtrong enough; which ſeemed to be cauſed 
by odorous exhalations, diſtinct from the viſible fumes. 


t e r i n * 


\ ND now it is time, that I give you ſome account of the reaſon, (that I but 


from the ſaline part of the ſhining matter, which liquor I thought fit to examine, in 
order to diſcover certain things ; particularly, whether the limpid water, as it appeared 


to be, that was, as it were, the cadaver, or, to employ chymical terms, the deliquated 
Caput Mortuum of the ſhining ſubſtance did not yet contain ſomething, as well lumi- 


nous as ſaline. 


EXPERIMENT I. 


To fatisfy myſelf about this, I cauſed this liquor to be put into a ſmall concave veſ- 


ſel of carefully refined filver, (that other ſalts than nitre and allum might not corrode 
it) which J had purpoſely provided for the quick evaporation and cryſtallization of 
ſmaller quantities of matter. Our liquor, being in this veſſel put upon ſome ſmall 
coals, and aſhes, did not evaporate near fo eaſily; as one would have thought, but turn- 
ed into an unctuous ſubſtance of a dark reddiſh colour: wherefore we placed the veſſel 


upon quick coals, that by their briſk heat they might make the liquor boil, and free 
1 from ſuperfluous moiſture. By this means, after a while, it reduced to & ſubſtance, 
that afforded us a pretty phenomena, not unlike to that elſewhere mentioned, where 


© ſpake of the infuſion or ſolution of the ſolid phoſphorus in common water. For 
tl n liquor crackled like a handful of bay · falt caſt into the fire; and whilſt theſe 
Ob. IV. e cracklings 


; pointed at before,) why I choſe ſuch a glaſs, and kept it in a ſhelving poſture : 
this I did, that I might not loſe, but preſerve the liquor, which I knew would fall 
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tioned. 


OssRRMvATToNs about the INFLAMMABILITYy 
cracklings continued, (which they did much longer than one would have expected) they 


imitated little volleys-of ſhot, not only in the great number of the noiſes they made 
but in the little flaſhes that accompanied them; which flaſhes, when the fire was ſome. 
what increaſed, were ſo many, and followed one another ſo faſt, that they appeared tg 


make up a continued flame, not unpleaſant to behold. | 


EXPERIMENT II. 


AFTER the foregoing experiment, I had a mind to be able to make ſome eſtimate 
how far the breaking of the ſhining matter into fragments, and the conditions of the 
veſſel, contributed to the quick conſumption of it. To this purpoſe, we took a lump 
of three grains, carefully weighed out, and put it into a ſmall glaſs funnel, whoſe up- 

er end was wide and capacious enough, in reference to the lower part, which was ex- 


ceeding ſlender, that the noctiluca might have air both above and (oftentimes) below, 


and yet the matter might not ſlide down, till it were fo waſted as to be leſs than a ſmall 
pin's head. A veſſel of this ſhape I choſe to make uſe of, that I might catch the li- 
quor, that would be afforded by the deliquation of our icy phoſphorus ; for which 
purpoſe, the ſlender pipe of this funnel was put into the orifice of a ſmall cylindrical 
phial, and there kept in a quiet place, which was a ſouth window, from whence every 
night, after I was in bed, I cauſed it to be brought into my chamber, to ſee if it con- 
tinued to ſhine, By which trials I found, that it remained luminous, and was not yet 
ſo waſted, to fall quite through the funnel in the phial, at ſomewhat beyond the end of 
the fifteenth day; ſo that it continued to ſhine three hundred and ſixty hours. 

Tux very limpid liquor, that was brought into the phial by this experiment, was un- 
happily loſt before I could make any trials with it, but not before I had done the chicf 
thing 1 aimed at, in ſaving of it, which was to know its weight to be by and by men- 


Wu ar has been hitherto related may juſtly enough make a man reflect, with ſome 


wonder, upon the ſtrange minuteneſs and multitude of parts, that are crouded together 


in our noctilucal matter; if we conſider what a multitude of luminous beams of viſible 


ſmoke, of odorable, though unſeen, efluviums fo ſmall a quantity of it, as three 


grains, which are but the twentieth part of a drachm, could inceſſantly afford for two or 
three hundred hours; leaving, after all this, behind it above three times its weight, 
(for ſo we found it to be) of a liquor, which itſelf was not a cadaverous one, or, what 
it looked like, common water, but (as may be argued from what was lately recited of 


the ſame kind of liquor) might have been impregnated with very many ſaline parts, 


and not a few capable of ſhining briſkly. 


— 


OBSERVATIONS about the IEA UUABIIIT v of the 


Nocriluc itſelf. 
6 N r 


1 e AY 
TOOK alittle of the conſiſtent noctiluca, and having broken it, and, as its brit 
tleneſs would permit, ſpread it here and there, upon a picce of folded paper, 


ligbred that paper at the flame of a candle, and obſerved, that when the flame reach 


away In 


this or that litile fragment of the ſhining matter, it would take fire, and burn 
; a * 


2 


r 


„%% the NO TIIL VCA #t/elf. 
a flaſhing and very ſputtering manner, accompanied with noiſe, almoſt as grains of 
ſalt· petre are wont to do, when they are put upon a live coal. 


"OBSERVATION H. 
I obſerved alſo, that if I put pieces of paper, on which I had placed ſome of theſe 
grains of noctilucal matter, upon ſome embers covered with aſhes, before the paper it- 
ſelf took fire, the ſhining matter would communicate its flame to the contiguous paper. 


EXPERIMENT I. 


Wr took a fragment of our ſhining matter, not amounting to a grain: this we put 


into half a ſpoonful or leſs of high rectified ſpirit of wine, and kindling that liquor 


with the flame of a candle, the ſpirit burned away, as is uſual, in a flame partly yel- 
low, (and eſpecially at the outſide) but chiefly blue. But though the heat of the ſilver 
ſpoon, wherein the trial was made, did quickly (as might well be expected) melt the 
noctilucal matter, and gave it a globular form, yet it continued at the bottom without 
manifeſtly mixing with the vinous ſpirits, or conſiderably altering the colour of their 
flame: but when the ſpirit of wine was all conſumed, without leaving any jot of 
phlegm behind it, the laſt drops coming, when they were actually kindled, to touch 
the ſhining matter, preſently fer it a fire, but its flame was very differing from that of 
the vinous ſpirits, For beſides ſomewhat, that was odd in its figure, its colour was not 
at all blue, or bluiſh, but of an intenſe yellow, and burned ſo fiercely, and with fo 


vivid a light, as was ſomewhat ſurpriſing to behold, and continued to burn a pretty 


while, conſidering the paucity of the combuſtible matter. And whilſt it burned it 
emitted good ſtore of ſmoke, that ſeemed to be darted up to a confiderable height. 


The matter did not burn all away at firſt, but left a kind of Caput Mortuum, which 


lay in the form of a little cake, partly of a deep yellow, and partly of a fine red. 


This matter being more bulky in proportion to that, that was conſumed, than 1 
thought it likely that ſo little of the phoſphorus ſhould contain of incombuſtible mat- 


ter; I proceeded to burn it, as elſewhcre will be related after another manner, till there 
remained but ſome very few light feces, that ſeemed to be of the ſame nature with thole, 
that are to be mentioned in the next experiment. I 


_EXPERIMENT UI. 
Wx took a ſmall fragment, not amounting to a grain of the noctilucal matter, an 
putting it into a ſilver ſpoon, we caſt upon it the ſun beams concentrated by our ſmal- 
leſt (dioptrical) burning glaſs: by theſe it was preſently ſet on fire, and afforded, to - 
gether with a great deal of ſmoke, a flame exceeding yellow, and fo very fierce and 


bright, that it was conſpicuous, though the window being purpoſely ſet open, the beams 


of the ſun, then in the meridian, were ſuffered to beat full upon it, and a briſk wind 
did alſo blow upon it without extinguiſhing it. At the bottom of the ſpoon, the ex- 

piring flame left a round and broad Caput Mortuum, conſiſting of divers circles, like 
Thoſe of a ſardonix, whereof the largeſt was white, another yellow, and the third red, 
all the three colours being pleaſant and vivid enough, Some part of this Caput Mor- 
tuum, being again brought to be freely touched by the air, appeared combuſtible, and 
the reſt being left, in the ſpoon, that the air might work upon it, did for the moſt part 
Toon refolve itſelf per deliquium into a liquor, almoſt as ſharp as ſpirit of ſalt, the reſt 
being a light black feculency, of which, becauſe there was fo very little of it, we could 
make no examen. _ " e — 
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ExHERTMEZNTS about burning other 


EXPERIMENT III. 


BEIN deſirous to try, whether the noctilucal matter would, by bare preſſure or mo- 
tion, be brought to burn, I thought not fit to depend upon ſuch other experiments, :; 
are here related, wherein it appears able to ſet fire on divers bodies, belonging to the 
vegetable kingdom, or are otherwiſe eaſily inflamable: wherefore we put two grains of 
our dried noctilucal matter into a glaſs mortar (furniſhed with a glaſs peſtle) whoſe cold. 
neſs and thickneſs were able to keep it from being put into any ſenſible heat by the 
operation, that was to be performed in it, and conſequently from communicating any 
heat of its own to the noctilucal matter. This was pretty briſkly rubbed in the mor- 


tar, with the glaſs peſtle; but though it was thereby brought to ſhine much more vi. 


vidly than before, yet it did not take fire; which I was apt to impute to the great cold. 
neſs of the glaſs, which much oppoſed the incaleſcence of the phoſphorus ; but after 


a while longer it took fire, and began to burn away in an actual flame, with much 


ſmoke : but this did not laſt ſo long, as might have been expected, which ſhort dura- 
tion might proceed from the veſſel, that continued ſenſibly cold, and perhaps alſo from 
the narrowneſs and depth of it, which ſomewhat hindred the free acceſs of the air; 
for ſome matter, that was taken out on the peſtle, ſeemed to burn better, than that 
which remained in the mortar, which being extinguiſhed, was once more kindled by 
trituration, but ſoon expiring again, could not by the ſame means be rekindled, but on- 
ly was brought to ſhine. briſkly, es | 
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Formerly intimated, that our conſiſtent noctiluca, notwithſtanding the appearannce 
1 it had of ice, and its actual coldnels to the touch, was much diſpoſed to have its 

parts eaſily put into motion, and might by that means be brought to be ſenſibly 
hot. And ] think it time now to proceed to make this good by particular inſtances. 


1. AND firſt, if our phoſphorus be for any time preſſed hard between ones fingers, 


or againſt a board, or ſome ſuch hard and not very cold body, it will oftentimes be felt 
actually and very ſenſibly hot, and ſometimes the degree of heat will be ſo vehement 
as to ſcorch the ſkin, as my venturous laborant found ſeveral times, to his no ſmall 


pain, his fingers being almoſt covered with bliſters raiſed on them, by handling our 


ſhining matter with too bold a curioſity: and he complained to me, that, though ac- 
cording to the uſual fate of chymiſts, he had been often burged on other occaſions, yet 
he found bliſters, excited by the phoſphorus, more painful than others; and he 1s not 


the only perſon, that has complained to me of their finding the burning made with this 


matter to be more tedious and difficult to be cured, than ordinary ones. But, as our. 


noctiluca was not always made of the ſame matter, nor with care equally ſuccefsful, 


ſo I obſerved its proneneſs to incaleſcence, and the degrees of heat, to which it would 


be brought by motion, to be differing enough; upon which account, I did not find, 
that ſome portions of it would produce thoſe higher effects of heat, that ſome others 
did, beſides that theſe higher effects did gradually differ among themſelves. 
2. AGREEABLY to this, after having in vain tried to fire paper by preſſing and rub- 
bing ſome of our phoſphorus upon it with the blade of a knife, I took a piece = 
: | | þ 


BO DIES with the NO TIL Vc A. 489 


paper, and having dried and warmed it at the fire, I put a little of our noctiluca in a 
fold of it, and rubbing the paper between my hands, though by that attrition there 
were produced a ſenſible, and even conſiderable heat, yet it did not reach to what I de- 
fired ; but continuing a little while to rub the paper to and fro, it did on a ſudden take 
fire, and blazed out, ſo that it would have burned my hand, if this had not been kept 
5 from receiving much harm (for all it did not eſcape) by a thin glove, that was thereby 
 <{orched, and in part ſhrivelled up. After the ſame manner, to make the experiment 
I the more certain, I fired another piece of paper, but then deſiſted, that I might not 
unneceſſarily waſte a ſubſtance, wherewith I was but meanly ſtored. 1 
3. Ir the firing of gun powder could be performed with our phoſphorus, without 
the afſiſtance of circumſtances, whole difficult concourſe will keep it from being more 
than an inſtructive curioſity; the fear, that it might be applied to uſes miſchievous to 
men, would keep me ſilent of the power our phoſphorus may be brought to have of 
kindling gun-powder, when it is befriended with favourable circumſtances. To try 
therefore, whether our phoſphorus, which appeared not inferior to that of Mr. Craft's 
would (as his did ſometimes, though not eaſily) fire gun- powder, we took a little of our 
ſhining matter, and having a little wiped it, to dry it, we put it upon ſome dry gun- 
poder, and with a knife preſſed it, and in ſome fort rubbed it upon the black grains, 
but found, that though a heat were produced, and ſometimes ſuch as would make ſome 
of the corns of powder have a bluiſh flame, yet the mixture would not go off: ſo that 
the laborant, to whom I left the care of reiterating the experiment in my preſence, pre- 
fuming it would not ſucceed, ſcrupled not to hold his head over it, that he might the 
better ſee what change was made in the mixture; but then upon a ſudden the powder 
took fire, and the flame ſhooting up, caught hold of his hair, which made a blaze, 
that proving innocent enough, became more diverting than the ſmell of the ſmoke, 
that ſucceeded it, was delightful. : 1 + 
4. Bur the ſame laborant, who was very helpful to me in varying the preparation 
of the phoſphorus, had a worſe miſ-adventure not long after; for bringing me ſome 
newly diſtilled grains of our noctiluca, covered with ſome of the ſhining water, that 
came over with it, he unluckily broke the glaſs in his pocket; whereupon the heat of 
his body, increaſed by the motion his long walk had put it into, did ſo excite the mat- 
ter, that was fallen out ef the broken phial, that it burned two or three great holes in 
his breeches, before he could come to me to relate his misfortune, the recent effects of 
which I could not look upon without ſome wonder as well as ſmiles. 
5. Havine already told you the effect of our noctiluca upon gun-powder ; I thought 
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fit to try, whether it would not kindle a body, that is thought ſomewhat 1-fs prone to 1 
take fire. And accordingly having put together about half a grain of our dry nocti- {| * 
lucal matter, and fix times its weight of common flowers of ſulphur, they were lodg- | 10005 
ed in the fold of a piece of white paper, which was laid upon a board, and when I had | 10 | 
a little bruiſed and rubbed this with the haft of a knife, it ſhone through the intercepted: 10005 


paper very vividly, but did no more: wherefore ſuſpe ding, that the want of air was: 
the cauſe why it did but ſhine, not burn to, I opened the paper, and found, that as 
Joon as the air had acceſs, it took fire and furiouſly burned che paper, and, it 1 had 
not been wary, had burned me too. Another time, the ſame experiment being, tried, 
afforded this notable phænomenon, that the ingredients, being well rubbed together in 
folded paper, though before the paper was diſplaid and expoled to the air, they. did not 
kindle, yet upon the contact of this the mixture took fire, and did not burn away with 
a ſlow flame, as brimſtone is wont to do, but flaſhed away at once with a great blaze, 


like fired gun-powder, ſave that the flame appeared more luminous. 
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other of a tincture of Lignum Nephriticum. 


EXPERIMENTS about burning other 
6. Tux higheſt effect of the heat of our icy noctiluca was caſually produced by the 
laborant, who being deſirous to try, whether ſome that was newly prepared was good 
and fit to be brought to me, began to write letters with it upon a piece of plank, that 
had been long uſed in the laboratory as part of a ſtove ; and he, chancing to preſs the 
recent matter hard upon this board, that the conſtant heat of the place had brought to 
an unuſual degree of dryneſs, found to his ſurprize, that he had not only ſhining but 


burning letters; the lucid matter having actually ſet on fire thoſe parts of the wood, 
againſt which he had ſtrongly preſſed it, | | 


„ K'C T. 1-0: xt 
EXPERIMENT I. 3 
O examine ſomewhat particularly, to what family, or ſort of ſalts, the ſaline 
part of our noctilucal matter either does belong, or has moſt cognation with 
(for I thought ic poſſible it might not fully agree with any Known ſpecies of ſalts, but 


have ſomewhat peculiar to itſelf) I ſuffered a little of the ſmall ſtock, I then had, to 
reſolve itſelf per deliguium into a clear liquor, and then made with it ſome of the trials 


elſewhere delivered, by which I am wont to examine what ſpecies a ſalt belongs to, 


gueſſing this liquor by the taſte, and the manner how it was made to be ſomewhat, 
though not altogether, of the nature of ſpirit of ſea-ſalt : I dropt a little of it upon a 
convenient proportion of ſyrup of violets, and found, that it turned it not green, asa 


volatile urinous ſalt would have done, but of a fine carnation colour, ſuch as that ſyrup 


is wont to acquire, upon the mixture of an acid ſpirit with it. I found alſo, that a 
very little of our anomalous liquor preſently deſtroyed the blue colour, and not the 


EXPERIMENT II. Op 
I alſo put ſome of this liquor, that came by deliquium from the noctiluca, upon 


fome filings of copper, which being thoroughly wetted, and ſome of them covered 


with it, I expoſed in a hollow glaſs for two or three days to the air; and by this means 
had, as I expected, without the help of heat, a ſolution of ſome of the filings of cop- - 
per, the colour of which was not a deep azure, as if it had been made with a volatile 


urinous ſalt; but ſeemed to partake of green and blue, and to be an intermediate or 
compounded colour, | 25 gs BY | 


EXPERIMENT III. 9 5 
To make the ſaline nature of this liquor the more manifeſt, I put ſome of it upon 
powder of red coral, which it preſently fell upon, and corroded with noiſe and froth; 


and putting another parcel of the ſame liquor upon ſome dry ſalt of tartar, there pre- 


ſently enſued a fierce conflict between them, whereby ſome noiſe and much froth was 
produced; ſo that I thought it needleſs to waſte any more of the noctilucal matter, 
(wherewith I was but ſlenderly ſtored) to make it more apparent, that our liquor Was 
not, as moſt chymiſts would have expected, of an urinous nature, but belonged to the 
family of acid ſalts, and ſeemed to be near of kin to that branch of them, to which 
the ſpirituous part of common or ſea-ſalt belongs. | 


EXPERIMENT IV. | 
Sour virtuoſi may be apt to think, that ſince our icy noctiluca is of a more ſolid 
ſubſtance than the aerial, and uſes to continue to ſhine much longer; ſince, I ſay, this 


is ſo, if the conſiſtent phoſphorus were included in a glaſs, whence its expirations 2 
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| have no vent, the matter being kept from waſting, the luminouſneſs may alſo be kept 


from ceaſing. This conjecture being plauſible, though the notion I have of the nature 


of our noctiſuca could not promiſe me a confirmation of the conjecture, yet, to pre- 


vent the being blamed for an eaſily evitable omiſſion, I put ſome of our dry phoſphorus 
into a clear phial, capable, as was gueſſed, to hold about an ounce of water, and hav- 
ing very carefully cloſed this glaſs,” I laid it afide, obſerved it to continue to ſhine for 
ſome few days; after which the light manifeſtly decayed and ſoon after quite diſap- 
peared, though I thoughr it poſſible, that it did not altogether ſo ſoon expire, as it 
ceaſed to be viſible to me; becauſe the whitiſh fumes, emitted by the matter whilſt it 


continued to ſhine, had covered the inſide of the glaſs with a kind of whitiſh ſoot, 


that, at length opacating it, might well hinder a faint light from pervading tae veſſel, 


and reaching our eyes. But it ſeems, that the air included with the phoſphorus, either 


had ſome vital ſubſtance (if I may ſo call it) preyed upon thereby, or elſe was by the 
fumes of the phoſphorus, to name no other poſſible ways, tamed and rendered at length 
unfit to continue the flame | /uz generis] of our noctiluca. 


fo EXPERIMENT V. | 
YET to purſue the deſign of making a light more laſting than ordinary, by keeping 
the matter from commerce with the external air, I took ſome of our noctilucal matter, 
that came over with the aqueous, from which it was not fo eaſily ſeparable, but that 1 


thought it beſt to leave them together, in regard that it ſhone ſo well, that it might 


paſs for an excellent portion of the aerial noctiluca: this we ſealed up in a glaſs egg 
(whoſe bottom had been made flat on purpoſe, that it might ſtand without Jeaning) 


and ſetting it in a place, where it would be frequently in my eyes I obſerved it from 


time to time, eſpecially at night, and found it continue to ſhine (if I much miſ-remem- 
ber not) a week or longer, and that with ſo little decay of light, that I was ſurprized, 


when, coming in the night time to look upon it, I found it to ſhine no more at all, eſ- 
pecially ſince I could not reſtore any manifeſt light to it, either by agitation, or by mo- 


derately warming the ſealed glaſs, that contained it. 


EXPERIMENT VL | : 
ArTzr many obſervations made of the degrees of light, that our icy noctiluca af- 
forded, as it were of its own accord, without external heat, I thought fit to try, whe- 
ther by the application of a moderate heat of the fire, the light might not be much 
mvigorated, and perhaps the phoſphorus itſelf be brought actually to kindle, even in a 
cloſe veſſel, This deſign I was the rather induced to proſecute, becauſe 1 had iome 


hopes, that by this way of increaſing the light of our phoſphorus, though it ſhould 


not long retain its acquired degree of luminouſneſs, yet this increaſe might continue 
long enough for ſome not inconſiderable uſes. And eſpecially (in caſe much noctilucal 
matter were heated at once) to give light enough for taking of gun-powder out of the 
gun-room of a ſhip, or out of a magazine, without danger of firing the powder, 
which would be a means to prevent thoſe ſad accidents, that have but too frequently 
happened to ſhips, eſpecially of war, of which we had very lately a notable inſtance in- 
the river of Yhames. In proſecution of this deſign, we took ſome grains of our con- 
fittent phoſphorus, and having put them into a round glaſs egg, ſomewhat larger than 
an ordinary hen egg, fitted with a ſtem of a proportionable bigneſs, and about two 
thüds of a foot long. This being hermetically ſealed up, (at leaſt as far as we diſ- 
cerned) the globulous part of it was warily and by degrees warmed at the fire, and then 
we inſtantly removed it into a dark place, where the included matter not only ſhone by 
g'eat odds more vividly than before it was heated, but ſome portions of it were brought 
| s oa: 
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ExXeERIMENTS about burning other 
to an actual flame, as appeared both by the radiant ſplendor of the burning matter, 
and by the condition of the ſmoke it emitted; and yet more manifeſtly, by the intenſe 
heat, which the flaming part of the matter (and not the other parts) communicatedto 
that part of the glaſs, which it adhered to; for there the veſſel was not to be ſo much 
as touched without inconvenience: and when this flame expired, which it did after ng 
long time, the portion of the lately kindled matter did no more ſhine or burn as be. 
fore, but was reduced to the condition of the reſt of the noctilucal matter, togethet 
with which it did for a good while retain a conſiderable degree of light, upon the ac. 
count of the heat it had been expoſed to, over and above that luminouſneſs, that or. 
dinarily belonged to it. | . | „ 

Tunis experiment appeared ſo ſtrange, and was ſo delightful to thoſe, that had never 
ſeen it, that partly to gratify the curious, and partly to purſue my own deſign, it waz 
reiterated, within the compaſs of a month or two, between (if 1 miſtake not) twenty 
and thirty times, the ſame matter being ſtill kept in the ſame veſſel, though by being 
melted, and in great part ſublimed by its frequent approaches to the fire, it was di- 
vided into ſeveral parcels. But this made the experiment ſo much the more pleaſant, 
in regard, that ſometimes (for it was not always) more than one or perhaps than two 


portions of the matter would ſeem to burn at once. This was looked upon as a very 


new and ſcarce credible thing, that one ſhould be able to bring a body to burn with an 
actual flame, and for no inconſiderable time, in a glaſs hermetically ſealed, and not 
large neither. But to deal with philoſophical ſincerity, I muſt not conceal from you, 


that after we had made many trials in the abovementioned glaſs, there happened a phz- 


nomenon, which gave me ſome ſuſpicion, that at that time it was not actually ſealed: 
but it did not appear, but that it had heen very well ſealed at firſt, and might continue 
ſo during ſeveral trials; for after this ſuſpicion we uſed this glaſs ten or twelve times, 
or perhaps oftner, to make the before recited experiment, and after all thoſe we could 
perceive no crack or flaw at all in the ball or ſtem of the glaſs, and found it difficult to 
get in the point of a ſmall pin into a little hole, which we either found, or, by endea- 
vouring to find one, made at the apex. However, by the things formerly related, it 
appeared, that our noctilucal matter would burn with leſs vent by great odds, than 
other fewels known to us; and that a ſmall quantity may be made to burn and ſhine 
longer, than one would expect. And we were encouraged by what we ſaw, to hope, 
that if a more conſiderable quantity of matter were put into a convenient ſhaped glals; 
and aſſiſted with other friendly circumſtances, eſpecially if the luminouſneſs could bea 
little heightened, it may be rendered fit to be of ſome uſe in ſhips and magazines of 
owder. „ e Sl 

Ir I had been furniſhed with accommodations, when ] firſt made the foregoing expe- 
riment, I would have purſued the trial ſomewhat further, by making a pretty quantity 
of our noctilucal matter burs ſeveral times, in a thin glaſs veſſel exquiſitely cloſed with 
Hermes's ſeal, that, by weighing the veſſel in exact ſcales, both before and after the ac- 


cenſion of the included phoſphorus, I might find, whether any ponderable parts were 


ſubtile enough to pervade the pores of the glaſs; and in caſe they were not, I then hoped 
to diſcover, what change of texture might be made in the matter of a body, reduced 
to an actual flame, in a veſſel, wherein it could not receive the free air, 10 
emit any fumes or exhalations, which would have been to me a very acceptable 
experiment; and perhaps would have proved a very inſtructive one {0% 
Since, as I have in another place complained, in the analyſes hitherto mace 
by chymiſts, either the body expoſed to the fire has not been actually inflamed, 
which is the caſe of thoſe diſtilled in exactly cloſed veſſels, or elſe there has 


been ſome commerce betwixt them and the external air; which may 1 
| re 
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ender it doubtful, whether the bodies produced by this analyſis were the ſame both for - 
number, nature, c. that would have been produced in veſſels, exquiſitely cloſed ; ſince 
we ſee, that wood, for inſtance, burned in a chimney, affords ſtore of ſoot and aſhes, 
which are very differing bodies from thoſe, that chymiſls obtain from the ſame wood 
diſtilled in cloſe veſſels. 1 5 
Bur to trouble you no further with what I would have done, I ſhall add one circum- 
ance I obſerved in what was done. Namely, that ſometimes there appeared a little li- 
quor in the glaſs (whether it conſiſted of ſome aqueous particles, that may be ſuſpected 
ro have lain hid in the noctilucal matter, or were produced by the actual deflagration of 
a part of the matter) and the reſt of the matter, by the reiterated operations of the fire; 
was turned to a red colour, which it yet retains. 1255 


S E C T ION x. 


EXPERIMENT I. 


HAVE formerly related, that, upon the immerſion of our phoſphorus into water, 
it would immediately ceaſe ſhining, and continue without light as long as it was kept 
under that liquor. This gave me ground to ſuppoſe, that, by the interpoſition of 
water between the noctilucal matter and the air, the phoſphorus may be kept unactive, 
till it be fitted, by an extraordinary agitation of its parts, to act with an unwonted vi- 
gour, when the air ſhall come to touch it ſuddenly: this ſuppoſition, I ſay, induced me 
to put two grains of our icy noctiluca into a ſmall glaſs egg, and pour a pretty quan- 
tity of water on it. In order to the following experiment, we heated the liquor well, 
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yet without making it at all boil, and thereby melted the little fragments of ſolid matter, I 
and made them flow into one liquid maſs, that kept itſelf at the bottom, diſtinct from N 
the water: this done, we preſently removed the glaſs into a dark place, and pouring out 1044 
the water, we obſerved, that, as ſoon as the air came to touch the noctilucal matter, it WELD 
ſeemed to be kindled into an actual flame, that afforded a very vivid light; which ſuc- 10 
ceſs pleaſed me the better, becauſe it ſhewed, that a kind of fire may be kept under 4140 
water, as long as one pleaſes, without ſenſibly burning, and yet, in a moment, upon the 10 
bare removal of the water, ſhew itſelf in the form of actual fire. That our ſhining 1 0 
ſubſtance was of this nature, appeared manifeſtly by this, that the water, being poured 4 Hi 
out ſomewhat too haſtily, carried along with it, which I did not intend it ſhould do, the Wilt! | 
whole maſs of the noctilucal matter; and this by its fall into the ſilver cup, that was | | 104 
employed to receive the liquor, was divided into two or three parts, which coming to a 5 4374 11 
more free, or full contact of the air, blazed out much more than when they were in the 3 

glaſs, and afforded us a delightful ſpectacle, ſince the flame burned upon the water, 4 
with much light and fierceneſs, and a ſtrange deal of ſmoke, and it did, ever and anon, 10 
Iputter with noiſe, like ſalt- petre made to burn upon a live coal. Theſe flames conti- 1 
nued the pleaſure we had to ſee them burn upon the water a pretty while; and after =_ 
their extinction, looking into the ſilver cup, we found divers flakes of a reddiſh matter, 1 
(which the chymiſts would call a caput mortuum) that lay at the bottom of the water; Mii 
and the ſides of the ſilver cup, that were next to that liquor, looked almoſt as if fine Mid 
brick-duſt had been ſtrewed upon them. 5 : ON W 
EN 2 R-1-M--E NT: H. "Will 


BeixG deſirous to ſee, whether our noctilucal matter ſhining through a coloured 


glaſs, the beams of light would be tinged in their paſſage, we took two or three grains > 40 
of our matter, and put it into a phial, of an almoſt ſpherical figure, capable of hold- 2 } 
ing, by our eſtimate, about twelve ounces of water; which phial was made of fine 248 
Vor. IV. | P pP | elaſs, : 1 
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phænomenon. 


ExPERITIMENTHS about burning other 


glaſs, of a very pleaſant colour, participating of thoſe, that are called orange and zu. 


rora: but the lucid matter being ſhut up in this phial, and carried into a dark room: 
did not appear through the glaſs to be conſiderably altered in colour; which becauſe! 
imputed partly to the ſmallneſs of the fragment of the phoſphorus, in reference to the 
capacity of the veſſel, through which it would give no more than a faint light, I cauſe 
the glaſs to be conſiderably heated, and then brought it into the dark room I ſtayed fo 


it in: there, as ſoon as it was come, the included matter ſeemed to be actually flaming, 


and the trajected beams of light appeared of an unuſual and glorious colour, the lick: 
being ſo conſiderable, that it made divers bodies diſtinctly viſible, at a pretty diſtance 
from the glaſs ; and we judged that, by the help of it, a book of a good print might 
have been eaſily read: but this light, which was the greateſt we had till then, produced 
with our phoſphorus, did not laſt long in its vigour, but, in a ſhort time, gradually de. 
cayed, till it came to little more than the uſual ſplendor of the noctilucal matter, 


EXPERIMENT III. 
I formerly related, that I could not make ſuch an experiment, as I ſucceſsfully tryed 


with the oil of cinnamon and the oil of cloves, to ſucceed with the oil of mace. Bur 


now I muſt add, that the little phial, wherein the noctilucal matter, and that oil were in- 
cluded, having been ſet aſide as uſeleſs, I afterwards chanced to caſt my eyes on it, and t9 
have the curioſity to try, whether or no the unſucceſsful experiment, I had made before, 
were not one of that kind, which, in another paper, I have diſcourſed of, under the 
name of contingent ones; and accordingly, there being a ſomewhat dark corner in the 
room, I carried the phial thither, and although it were yet broad day, J unſtopt it there, 
and was ſomewhat ſurpriſed to find the included matter to afford immediately a vigorous 
light, which put me afterwards upen repeating the experiment, at different times, which 
I did with the like ſucceſs, without being able to determine the cauſe of this odd 


| EAPERIMEN:I-Iv.. 

Ox x experiment I ſhall now relate, which though (becauſe it ſeems, as well as tic 
laſt recited, a contingent one,) I forbore to ſet down with the reſt, will perhaps be 
thought more ſingular than any of them. | 

We had, in one of our receivers, that was but ſmall, (ſince it was not judged ca- 
pable of containing a gallon of water) a parcel of our conſiſtent noctiluca, in which 
my laborant told me, that he had met with a phænomenon, that to him, who knew 
nothing of what is related ſect. XIV. exper. 1. was very ſuprizing, and ſeemed to ap- 
pear by chance, ſince he often tried, in vain, to produce it when he pleaſed. This fe- 
ceiver I took into my cuſtody, and pouring out the common water, with which the 


ſplendid matter was kept covered to hinder it from ſteaming away, we obſerved ro 
other change, than that, upon the removal of the water, and the contact of the al, 


the noctiluca would immediately ſhine, and continue to do fo, till we thought fit to ex- 


tinguiſh it pro tempore, by pouring water on it again. 5 5 
Tuis being done in the morning, I conſidered the following night, that this receive! 


| having been kept in the laboratory, which conſtant, and ſometimes vehement fres, 


made a very warm place, it was but fit, in order to make the trial a fair one, to bing 
the ſhining matter to as great a warmth as it had in the laboratory, where it exhibited 
the phznomenon I was deſirous to ſee. Having then cauſed the receiver, with the wa- 
ter in it, to be held in a hot place, till the liquor had attained, by our gueſs, a fir ce. 
gree of tepidity, we poured out the water, and, within a minute or two after, by 0 


eſtimate, we had the pleaſure to ſee, that the conſiſtent matter, notwithſtanding 4 
we ne 95 
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wetneſs, that in probability the water had left on it; we obſerved, I ſay, that this wet 
matter, upon the contact of the air, took fire of itſelf, not without noiſe, and burnt 
with a manifeſt and actual flame. But our pleaſure was ſomewhat moderated, though 
the experiment was the more aſcertained, by this accident; that, before we could pour 
in water to quench the fire, the violence of the flame had broken the receiver, which 
was thick enough, and thrown off a piece above half as broad as the palm of one's 
hand; by which unlucky chance we were hindred from endeavouring to find, as we 
intended to do, whether we could, by repeated trials, * diſcover the cauſe of the ap- 
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pearing contingency of this odd phenomenon, which had, far oftner in vain than 


ſucceſsfully, been endeavoured to be produced. 5 
Tuts experiment recalls into my memory a notable phænomenon, belonging to 


that formerly recited (/e. XI. exper. 2.) about the kindling of our phoſphorus with 


the ſun-beams, united by a burning-glaſs : for whereas I there mention, that the noc- 
tilucal matter did not burn all away at firſt, but left a kind of caput mortuum, which 
lay in the form of a cake variouſly coloured, I ſhall now add, that ſo much matter 
could not be left unfired, unleſs ſomething hindered its accenſion; we warily turned 


over the little cake, with the point of a ſharp knife, and then the under part, being I 
| preſumed hot, preſently took fire upon the contact of the air, and flamed away, till 


the matter was almoſt totally conſumed. 
The CONCLUSION. 


AnD now I have acquainted you with all the chief things, that I have hitherto been 


able to try or obſerve, about our icy noctiluca, or ſolid phoſphorus: and though I have 
been obliged to deliver them without any exact method, yet perhaps their novelty will 


ſerve to make them acceptable to you. Light is ſo noble a thing, that the matter our 
phoſphorus affords it to reſide in being endued with ſome uncommon qualities, and 


particularly with a ſtrange, and almoſt incredible ſubtilty of parts, I cannot but hope, 
that, if improvements, upon ſuch a matter, were more induſtriouſly attempted, by 


perſons better qualified for ſuch a work, than I (eſpecially in my preſent circumſtances) 
pretend to be, ſomething would be produced, tending to the diſcovery of the nature, 
not only of light, but divers other bodies, and perhaps alſo, of good uſe to human 
life. If ſome unwelcome circumſtances did not, for the preſent, diſcourage me, I 


would contribute my weak endeayours towards ſuch a deſign. For, ſometimes I think 
a naturaliſts pen ought to be like a merchant's ſhip, that comes from time to time in- 


to port to reſt, but not always to ſtay there, but to take in new lading, and refit itſelf 
for a new voyage to the ſame, or other parts. In the mean time, 1 recommend this 


ſubject to yourſelf, and thoſe excellent virtuoſi, you hold correſpondence with, whoſe 


ingenious attempts to advance true philoſophy will have, for their good ſucceſs, the 
hearty wiſhes of e 


Your moſt affetionate, and moſt humble ſercant, 


R. B. 
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A CHYMICAL PARADOX, grounded upon 


NEW EXPERIMENTS, making it probable, that 
Chymical Principles are tranfmutable; fo that, out of one 
of them, others may be produced. 


An ADVERTISEMEN T of the PuBLIisntm to the REA DER. 
HE. following paradox, having been written in or before the year 1680, wa; 
kept in the author's hands, that it might come out with the Latin verſion of 

his treatiſe, intitled, The producibleneſs of :chymical principles, which is annexed 

to the ſecond edition of his Sceptical Chymiſt, printed 1680.; but ſome unlucky accident 
having kept that tranſlation from being finiſhed, the Author thought fit the enſuing 


paper ſhould accompany his icy noctiluca, both in Engliſh and in Latin: upon this 


account, he ſent me not only the diſcourſe, that now comes forth, but ſome other papers, 
containing the minutes taken from time to time by his laborant, of what oecured in the 


long train of diſtillations, on which the following reflections are grounded. For, the 


reader, whether foreign or domeſtic, may here be pleaſed to be advertiſed, once for all, 


that as the author hath been pleaſed to publiſh all his works in the Engliſh tongue, for 


reaſons beſt known to himſelf; to the province of the tranſlating them into Latin, hath 


been undertaken by others: for, indeed, his aſſiduity and diligent attendance on his 


daily and growing experiments will not allow him leifure or opportunity to undertake 


that work himſeif; though otherwiſe, if he had a deſire to poliſh any thing in that 


tongue, his pen can command a fluent ſtile. This by the by. But I having returned 
to the author, both his own papers, and my verſion of them, in one roll, it unfor- 
tunately happened, that before the icy noctiluca was printed off, there broke out, in 
the night, a great fire, not far from the author's lodging, which was fo threatning, 
even after the blowing up of ſeveral houſes to ſtop it, that, as many others were obliged 
haſtily to remove their goods, our author thought fit, by the ſame way, to endeavour 
to ſecure his own manuſcripts; but did it not fo ſucceſsfully, but that ſome are yet 
milling; and, among others, the Engliſh and Latin papers lately mentioned. Not- 
withſtanding which, the importance of the ſubject, and the novelty of the experi- 
ments, prevailed with the author, (to prevent the like miſchance from happening to 
what he could retrieve concerning them) to communicate them to the curious, who 
will, by what I have here related, be enabled to underſtand what he writes at the begin- 
ning of that part of the following paper, which, becauſe it was written after the fire 
abovementioned, and very long after the reſt, he calls his poſtſcript. 


A CHYMICAL PARADOE. 


ADVENTURED many years ago, in the Sceptical Chymiſt, and long after in other 


1 papers, to lay down ſome reaſons of queſtioning, whether the fire be the true and 


proper inſtrument of analyzing mixed bodies, and do but diſſociate their principles ot 
ingredients, without altering them or compounding them anew. But I ſhall now ple. 


ſent you a diſcovery, that will perhaps make you think the vulgar opinion of chymilis 


to be leſs fit to be doubted of, than rejected. The occaſion of making the following 
experiments was afforded me by the complaint of an ingenious chymiſt, (and gest 


diſtiller) who told me, that endeavouring to purify an eſſential oil by reCtficarion, 


A Cnymicart ParaDox, 
fund to his diſappointment, that he diſtilled it four or five times ſucceflively, yet it 


{till left ſome faeces, (but much leſs than at the firſt) though he concluded, that if he 
ſhould undergo. the trouble of diſtilling the liquor a few times more, it would come 
over perfectly pure, without leaving any fæculency behind it. But it was more con- 


gruous to my hypotheſis, to conjecture, that the caput mortuum he complained of, was 
not, (at leaſt after the firſt or ſecond diſtillation,) a more groſs or fæculent part of the 


dil, ſeparated from the more pure, but a new compound. produced, as other concretes 
alſo might be, by the operation of the fire. This conjecture of mine was favoured by 


ſome experiments I had made many years before, and imparted to {ome inquiſitive men, 


whereby two diſtilled liquors were made, barely by their mutual re- actions, to afford 


reat ſtore of an earthly and very fixed ſubſtance. And to the ſame conjecture it was 


ſuitable, that, by obſtinately reiterating the experiment, the action of the fire upon the 


arts of the body expoſed to it, and their mutual operations and combinations among 
themſelves, and, not improbably too, the material concurrence of igneous particles 


might produce, beſides earthly fæces, other bodies not unlike thoſe, that paſs for the 


chymiſts principles. How far the event proved agreeable to his hypotheſis, will be the 
beit gathered from the phaznomena themſelves of the trials, which I ſhall proceed to ſer 
down a ſuccinct account of, as ſoon as 1 have premiſed, to make way for it, that by an 
eſſential oil, chymiſts are wont to mean ſuch a fine oleagenous: liquor, as, to prevent 
empyreume and fæculent parts, has been diſtilled with ſtore of water in a (veſica or) 
limbeck. . 5 
WE took a pound of eſſential oil of anniſeeds, which liquor we therefore made 
choice of, becauſe it is more eaſy to diſcern it, by its ſelf- coagulating property, not to 
be ſophiſticated; and having put it into a glaſs retort of a convenient ſize, we cauſed it 


to be diſtilled (in a ſand- furnace, capable of giving a ſtrong fire) thirty-ſix times, in 
which train of operations, the enſuing phænomena were both congruous to our hypo- 
theſis, and in themſelves obſervable. . 


1. As pure as the eſſential, or, as ſome ſpagyriſts ſtile them, the ætherial oil of vege- 


| tables are preſumed to be, and as confidently as chymiſts pretend they are, the pure 
ſulphurs or unctuous principles of the bodies that afford them; yet, not only the firit 


diſtillation left * ſdoſtance black like pitch, at the bottom of the retort, but at every 
one of the following diſtillations, ſuch a ſubſtance was either ſeparated or generated. 
2, Tuovch after a diſtillation or two it ſeemed likely, that this pitchy ſubſtance 


would be found every time leſs and leſs, which made the perſon, formerly mentioned, 
tell me, that he ſuppoſed within ten, or at moſt twelve diſtillations, in all, if one 
ſhould make ſo many, this, which he looked upon as an earthy recrement, would be 


quite ſeparated, and leave the oil a moſt pure and homogeneous liquor; yet I, that (as 


| formerly intimated) looked upon this black ſtuff not as a ſeparated excrement, but 


generated ſubſlance, cauſed the diſtillations to be repeated, till they had attained thrice 


that number, and not only found, that at each time ſuch a black ſubſtance was left; but 


that now and then a ſubſequent diſtillation yielded much more of it than the precedent 
had done; which change, from leſs to more, and from more to leſs, was not obſerved 
only once or twice, but ſeveral times. And though this odd pitchy ſubſtance were, 
towards the latter end, found in leſs quantity than at the beginning, yet the cauſe of 


that may well be, that the oil to be diſtilled did ſenſibly, from time to time, decreaſe 


in bulk, partly by reaſon of the receſs of that portion of the oil which could not bur 

be diſſipated and loſt in ſo many cohobations; and partly, and indeed chiefly, by the 

lois of ſo much oil, as was tranſmuted into pitch and other ſubſtances. 
3. The oil appeared in diſtillation more fixed or unapt to rite, than one would have 


expected from fo fine and light a liquor; and eſpecially towards the latter end of the 
| "=. — Aiſttillations, 
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4A Cuymicar PARADOX. 
diſtillations, it was often neceſſary to employ a ſcarce credible degree of fire to elevate 


—— 


all, that was not turned into pitch. 


4. Tn liquor did not diſtill like a pure principle or homogeneous body, as quick. 
ſilver is wont to do, but firſt ſome fine and light oil. uſually came over, after which 


followed a leſs volatile oil with another ſubſtance or two, and after that, another aſcended 
in a diſtin& manner. | 


5. For it is to be noted, that, beſides the forementioned black earth, there were pro- 


duced, by the operation of the fire, divers other ſubſtances, whereof the firſt was a 
wateriſh liquor or phlegm, which, after the oil had been expoſed to ſome diſtillations, 


began to grow very troubleſome, . For being rarified by the heat of the fire into large 
bubbles, the antipathy, or rather incongruity, between them and the oil, occaſioned a 
Kind of conflict, wherein theſe bubbles did often ſuddenly break, (uſually not without 
much noiſe) and ſometimes with ſuch violence, as to ſhake and endanger the retort, 
which once, by this conteſt, was actually broken; yet not fo, but that the liquors, and 
other products of the fire, were ſaved by the watchful laborant, and ſeaſonably trans. 
ferred into a new retort. | - 5 5 

6. Bes1DEs this phlegm and the pitch formerly taken notice of, our operation af. 
forded us, from time to time, a pretty quantity of a certain ſubſtance, which, with 
ſome not unſkilful perſons, paſſed for a volatile ſalt; becauſe it aſcended to the upper 
part of the veſſel, and appeared in a dry form, almoſt like ſhort needles ; and becauſe 
alſo it ſeemed to the laborant, that, like a ſalt, it was (part of it at leaſt) diſſoluble in 
the ſpirituous phlegm mentioned in the laſt number. But though at firſt I inclined to this 
opinion, yet having made ſome few trials to examine the truth of it, I was, and ſtill 
am, a little doubtful, whether this ſublimed body deſerve the name of a true volatile 
falt, though poſſibly there may be a pretty deal of that contained in it. For I found 
the lumps of it, notwithſtanding their ſeeming ſpungineſs, to fink in common water, 
and continue at the bottom of it, without manifeſtly being diſſolved by that liquor, 
(as meer volatile ſalts are wont eaſily to be) either in the cold, or by being kept awhile 


in a moderate heat, I found this ſubſtance fuſible, like bees-wax, at the flame of a 


{mall taper; and if a Jump of it were kindled thereat, it would burn away, partly 
with a yellow flame, and partly with a flame more intenſly blue than that of retified 
{pirit of wine; but it appeared apt enough to go out of itſelf, F 
Tuxsk, and ſome other things inclined me to look upon our anomalous ſublimate, 
as a ſubſtance ſui generisz but yet ſuch a one, as I ſuſpected to be ſomewhat of kin to a 
fal volatile oleaſum, ſuch as camphire ſeems to be. For our ſublimate riſes without 
ſtrong fire, and that in a dry form, and is eaſily enough fuſible; all which ] have ob- 
ſerved in camphire, as well as in volatile ſalts; and our ſublimate will, like camphure, 
diſſolve in a high rectified vinous ſpirit without at all colouring the liquor. And having 
long ſince found by trial, that camphire will, though ſlowly, diſſolve in good oil of 
vitriol, and make the menſtruum look of a reddiſh brown; I put ſome of that ſolvent up- 
on our ſublimate, and after having left them ſome hours together, though but in the 
cold, the liquor ſeemed to have diffolved part of the dry body, having, by its action 
upon it, acquired a brown colour ſomewhat inclining to red; and part of this liquor 
being put into a pretty deal of common water, there ſeemed to emerge by degrees a 
dry body or flores, which brought into my mind what I have elſewhere obſerved, when 
1 employed the fame method, to recover camphire out of oil of vitriol. But, as I. 
was lately intimating, though I think it not improbable, that our anomalous ſublimate 
may be nearer of kin to a ſal volatile olerſum, than to any of the chymical principles; 
yet I have not hitherto found the reſemblance betwixt it and ſuch a ſalt to be compleat 
enough, to make me dogmatical in referring it to any chymical product of a known 
FFF _ ddenomination: 
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Jenomination : and therefore, till I be further ſatisfied, I ſhall only add, that this 
volatile ſalt, or oily. ſublimate, or whatever name it may deſerve, was very pretty to 
look upon, being glittering almoſt like ſome fine flowers of Benzoin; and of this we 
had, though it were very light, between two or three drams. | 
7, Bes1Des all theſe differing ſubſtances, our oil of anniſeeds afforded us, from time 
to time, a little quantity of ſpirit, as we concluded from two or three ſigns : one, that 
it came not over with the phlegm, and yet would mingle with that liquor, but not 
with the diſtilled oil : and another, that, as it was more fixed than the oil and phlegm, 
ſo it roſe later than they; and. not only needed a ſtronger degree of fire, but, which 
is chiefly conſiderable, it was uſually obſerved to come over in white fumes, as many 
ſpirits, that are ſomewhat fixed, are wont to do; which was the more eaſy to be ob- 
ſerved, becauſe, that being willing to make uſe of the ſame retort as long as we could, 
for the greater certainty of the experiment, and the pitch being not to be taken our, 
whilſt it was any thing ſoft, becauſe of its cloſe ſticking to the glaſs, it was thought, 
to give at the latter end of the diſtillation fo ſtrong a fire, as, by making the ſand and 
retort red hot, (or very little leſs hot) would make the pitch ſo dry and brittle, that it 
might afterwards be looſened from the ſides of the glaſs, and got out in the form of a dry 
and brittle, though exceeding black ſubſtance. And to the two foregoing ſigns I ſhall 
now add a third, that does more clearly evince, that the ſubſtance, we have been ſpeak- 
ing of, was a ſpirit: for, though it could not but be very much weakned by being 
diffuſed through ſo great a quantity of phlegm as came over before it, yet its corpul- 
cles were ſo many and vigorous, than when I put them upon the powder of crude coral, 
they preſently began to diſſolve it; and the phlegmatic ſpirit did in a trice make a great 
ebullition with noiſe and bubbles, whether I poured it on the fixed ſalt of tartar, or 
the urinous and volatile ſalt of ſal armoniack. _ | = 
THz ſucceſs of this experiment, being anſwerable enough to what I deſired and ex- 
pected from it, allowed me to make divers reflections:on it, aud particularly thoſe that 
follow: 7 5 3 5 1 
Axp, 1, Our trial argues, that a ſubſtance, that is looked upon by chymiſts as a 
homogeneous body, and which paſſes for one of their principles, (for that is the caſe 
of our eſſential oil of anniſeeds) may yet be of ſuch a nature, that, barely by the fur- 
ther action of the fire it may be made to afford a very conſiderable proportion of a 
ſubſtance, exceedingly different from that which afforded it. For in our experiment, 
we obtained a caput mortuum, whoſe qualities were quite other than thoſe of oil of an- 
piſeeds ; ſince it was opacous, black, dry, very difficultly fuſible, and fixt in ſo ſtrong 
a degree of fire, as made the retort, that contained it, and the ſand about it, red hor. 
This ſubſtance would lie undiſſolved in a highly rectified vinous ſpirit, into which oil 
of anniſeeds would readily have diffuſed itſelf (if they had been a little ſhaken toge- 
ther) without the help of heat. And though we made the liquor actually boil a pretty 
while, yet moſt of the caput mortuum continued a black ſubſtance; only it diſcoloured 
the menſtruum, which looked as if it had rather extracted a tincture, than made a ſolu- 
tion properly ſo called. And of this black and pitch like caput mortuum, we had at 
the end of our diſtillations, when we weighed the ſeveral parcels altogether, not much 
tels (which you may juſtly think ſtrange) than half the weight of the whole oil of 
anniſceds; this black ituff amounting to a pretty deal more than ſeven ounces. And 
from hence we may collect, that the analyſis, wont to be acquieſced in by vulgar chy- 
miſts, is as yet but an undetermined thing, ſince they have not declared (nor perhaps 
= — tiought of any ſuch thing) what number of diſtillations, (whether one or more, or if 
1 more than one, how many, ) ſhall be made the ſtandard, by which we are to conclude, 
dat a ſubſtance, obtained by diſtillation, is a chymical principle, 
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4A Cuymicar PARADOX. 
diſtillations, it was often neceſſary to employ a ſcarce credible degree of fire to elevate 
all, that was not turned into pitch. Mo | 
4. Tur liquor did not diſtill like a pure principle or homogeneous body, as quick. 
ſilver is wont to do, but firſt ſome fine and light oil. uſually came over, after which 
followed a leſs volatile oil with another ſubſtance or two, and after that, another aſcended 


in a diſtin manner. 


5. Fox it is to be noted, that, beſides the foretnentioned black earth, there were pro- 
duced, by the operation of the fire, divers other ſubſtances, whereof the firſt was x 


wateriſh liquor or phlegm, which, after the oil had been expoſed to ſome diſtillations, 
began to grow very troubleſome. . For being rarified by the heat of the fire into large 


bubbles, the antipathy, or rather incongruity, between them and the oil, occaſioned a 
Kind of conflict, wherein theſe bubbles did often ſuddenly break, (uſually not without 
much noiſe) and ſometimes with ſuch violence, as to ſhake and endanger the retort; 
which once, by this conteſt, was actually broken; yet not ſo, but that the liquors, and 
other products of the fire, were ſaved by the watchful laborant, and ſeaſonably trans. 
ferred into a new retort. „„ 5 l 
6. BesiDzs this phlegm and the pitch formerly taken notice of, our operation af. 
forded us, from time to time, a pretty quantity of a certain ſubſtance, which, with 
ſome not unſkilful perſons, paſſed for a volatile ſalt; becauſe it aſcended to the upper 
part of the veſſel, and appeared in a dry form, almoſt like ſhort needles; and becauſe 
alſo it ſeemed to the laborant, that, like a ſalt, it was (part of it at leaſt) diſſoluble in 
the ſpirituous phlegm mentioned in the laſt number. But though at firſt I inclined to this 
Opinion, yet having made ſome few trials to examine the truth of it, I was, and ſtill 
am, alittle doubtful, whether this ſublimed body deſerve the name of a true volatile 
ſalt, though poſſibly there may be a pretty deal of that contained in it. For I found 
the lumps of it, notwithſtanding their ſeeming ſpungineſs, to ſink in common water, 
and continue at the bottom of it, without manifeſtly being diſſolved by that liquor, 


(as meer volatile ſalts are wont eaſily to be) either in the cold, or by being kept awhile 


in a moderate heat. I found this ſubſtance fuſible, like bees-wax, at the flame of a 


ſmall taper; and if a Jump of it were kindled thereat, it would burn away, partly 


with a yellow flame, and partly with a flame more intenſly blue than that of rectified 

{pirit of wine; but it appeared apt enough to go out of itſelf, 5 
TaESsE, and ſome other things inclined me to look upon our anomalous ſublimate, 
as a ſubſtance ſui generis; but yet ſuch a one, as I ſuſpected to be ſomewhat of kin to a 
fal volatile oleaſum, ſuch as camphire ſeems to be. For our ſublimate riſes without 
ſtrong fire, and that in a dry form, and is eaſily enough fuſible; all which ] have ob- 
ſerved in camphire, as well as in volatile ſalts; and our ſublimate will, like camphure, 
diſſolve in a high rectified vinous ſpirit without at all colouring the liquor. And having 
long ſince found by trial, that camphire will, though ſlowly, diſſolve in good oil of 
vitriol, and make the menſtruum look of a reddiſh brown; I put ſome of that ſolvent up 
on our ſublimate, and after having left them ſome hours together, though but in the 
cold, the liquor ſeemed to have diſſolved part of the dry body, having, by its action 
upon it, acquired a brown colour ſomewhat inclining to red; and part of this liquor 
being put into a pretty deal of common water, there ſeemed to emerge by degrees 4 
dry body or flores, which brought into my mind what I have elſewhere obſerved, when 
I employed the fame method, to recover camphire out of oil of vitriol. But, as | 
was lately intimating, though I think it not improbable, that our anomalous ſublimate 
may be nearer of kin to a ſal volatile oleiſum, than to any of the chymical principles; 
yet I have not hitherto found the reſemblance betwixt it and ſuch a ſalt ro be compleat 
enough, to make me dogmatical in referring it to any chymical product of a know" 
5 —— | denonunation : 


OS: IS CNRS an 
4 BR, 8. PTE Ss 
: 227272200 ee a a ata 


A CuyMrcartl PARADOX. 


Jenomination : and therefore, till I be further ſatisfied, I ſhall only add, that this 


volatile ſalt, or oily. ſublimate, or whatever name it may deſerve, was very pretty to 
look upon, being glittering almoſt like ſome fine flowers of Benzoin; and of this we 
had, though it were very light, between two or three drams. _ 


7. BgSIDES all theſe differing ſubſtances, our oil of anniſeeds afforded us, from time 


to time, a little quantity of ſpirit, as we concluded from two or three ſigns: one, that 
it came not over with the phlegm, and yet would mingle with that liquor, but not 
with the diſtilled oil: and another, that, as it was more fixed than the oil and phlegm, 
ſo it roſe later than they; and not only needed a ſtronger degree of fire, but, which 
is chiefly conſiderable, it was uſually obſerved to come over in white fumes, as many 
ſpirits, that are ſomewhat fixed, are wont to do; which was the more eaſy to be ob- 
ſerved, becauſe, that being willing to make uſe of the ſame retort as long as we could, 


for the greater certainty of the experiment, and the pitch being not to be taken out, 
whilſt it was any thing ſoft, becauſe of its cloſe ſticking to the glaſs, it was thought, 
to give at the latter end of the diſtillation ſo ſtrong a fire, as, by making the ſand and 
retort red hot, (or very little leſs hot) would make the pitch ſo dry and brittle, that it 
might afterwards be looſened from the ſides of the glaſs, and got out in the form of a dry. 


and brittle, though exceeding black ſubſtance. And to the two foregoing ſigns I ſhall 
now add a third, that does more clearly evince, that the ſubſtance, we have been ſpeak- 


ing of, was a ſpirit: for, though it could not but be very much weakned by being 


diffuſed through ſo great a quantity of phlegm as came over before it, yet its corpul- 
cles were ſo many and vigorous, than when I put them upon the powder of crude coral, 
they preſently began to diſſolve it; and the phlegmatic ſpirit did in a trice make a great 
ebullition with noiſe and bubbles, whether [ poured it on the fixed ſalt of tartar, or 


the urinous and volatile ſalt of ſal armoniack. _ 


Tax ſucceſs of this experiment, being anſwerable enough to what I deſired and ex- 
pected from it, allowed me to make divers reflections on it, aud particularly thoſe that 
follow. £2 


And, 1. Our trial argues, that a ſubſtance, that is looked upon by chymiſts as a 
homogeneous body, and which paſſes for one of their principles, (for that is the caſe 
of our eſſential oil of anniſeeds) may yet be of ſuch a nature, that, barely by the fur- 
ther action of the fire it may be made to afford a very conſiderable proportion of a 


ſubſtance, exceedingly different from that which afforded it. For in our experiment, 
we obtained a caput mortuum, whoſe qualities were quite other than thoſe of oil of an- 


piſeeds; ſince it was opacous, black, dry, very difficultly fuſible, and fixt in ſo ſtrong 
a degree of fire, as made the retort, that contained it, and the ſand about it, red hor, 
This ſubſtance would lie undiſſolved in a highly rectified vinous ſpirit, into which oil 


of anniſeeds would readily have diffuſed itſelf (if they had been a little ſhaken toge- 
ther) without the help of heat. And though we made the liquor actually boil a pretty 


while, yet moſt of the caput mortuum continued a black ſubſtance ;z only it diſcoloured 
the menſtruum, which looked as if it had rather extracted a tincture, than made a folu- 
tion properly ſo called. And of this black and pitch like caput moriuum, we had at 


the end of our diſtillations, when we weighed the ſeveral parcels altogether, not much 


leſs (which you may juſtly think ſtrange) than half the weight of the whole oil of 
anniſeeds ; this black ſtuff amounting to a pretty deal more than ſeven ounces. And 


from hence we may collect, that the analyſis, wont to be acquieſced in by vulgar chy- 


miſts, is as yet but an undetermined thing, ſince they have not declared (nor perhaps 
thought of any ſuch thing) what number of diſtillations, (whether one or more, or if 
more than one, how many,) ſhall be made the ſtandard, by which we are to conclude, 
chat a ſubſtance, obtained by diſtillation, is a chymical principle. 
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2. Ir may be alſo inferred from ſome phænomena of our experiment, that the fire, 
as it is wont to be employed, is not, as chymiſts pretend it to be, the true and genuine 


inſtrument of the analyſis of bodies, ſince it does not, as they preſume it does, barel 
extricate and ſeparate the ſeveral ſimilar ſubſtances, that, though concealed and dif. 


guiſed by commixtures with each other, were pre- exiſtent (in the ſame forms wherein 


they afterwards appear) in the body expoſed to its operation. For in our caſe, the oil 
of anniſeeds is, according to the chymiſt's eſtimate, the ſulphureous principle of the con- 
crete; and therefore has not any other principles, eſpecially in any conſiderable quan- 
tity, contained in it. And yet, by the bare action of the fire, this oil, which they 
acknowledge to be a ſimilar body, is brought to afford three or four other ſubſtances 
of differing natures from one another. 3 7 

3. From the two foregoing obſervations we may likewiſe deduce, that the fire, at 
leaſt in divers caſes, may not only ſeparate, but variouſly compound and alter, the parts 
of a body expoſed to its action; and thereby give conſidering men cauſe to ſuſpe&; 
that divers ſubſtances, that are preſumed to be only extricated or extracted by the ope- 
ration of the fire, may be really produced by it. 

4. AGREEABLY to which ſuſpicion, it happens unluckily enough for the chymical 
hypotheſis; that in our experiment the ſubſtances, that were obtained, were a fixt and 
earthy powder, a not inconſiderable portion of phlegm, a ſpirituous liquor, and a dry 


ſublimate, a-kin to a volatile ſalt: and theſe, though they all proceed from a body, 


that, according to the chymiſts, ſhould not, and indeed, for aught appears, did not 
actually contain any of them before, did yet fo reſemble in qualities the earths, phlegm, 
and ſpirit, that chymiſts obtain by diſtillation from thoſe bodies they look upon as 
perfectly mixed and compounded ; that if they are not the ſame, they have divers qua- 
lities ſo like thoſe, that entitle what is afforded by confeſſedly mixed bodies to the name 
of phlegm or ſalt, or ſome other primordial ingredient, that the earth, for inſtance, or 
the (acid) ſpirit obtained in our experiment, are far leſs differing from the earth of 
blood, or the ſpirit of amber, than theſe are from the earth and ſalt of thoroughly cal- | 
cined hartſhorn, . 5 
5. Ir will ſcarce be neceſſary to draw ſo obvious a corollary from what has been al- 
ready delivered, as this; that it is poſſible, that chymical principles (or at leaſt ſuch | 
ſubſtances, as a vulgar chymiſt, not knowing from what body they were obtained, 
would look upon as ſuch) may be made of another. . 5 
BuT though I ſhall not enlarge on this corollary, it will not be amiſs to make one 
conſiderable obſervation, that belongs to it; namely, that acid and aqueous ſubſtances, 


| how differing ſoever each of them is from a pure oil, may be produced from it by the 


action of the fire. For I found by trial, that in that liquor, which the laborant took 
for the phlegm of oil of anniſeeds, there was ſuch ſtore of acid parts, that (as was 
above recited) they would readily diffolve powdered coral, though crude, even in the 
cold; and would make a great conflict with ſalt of tartar, and with that of urine, as 
ſoon as the liquor was put upon it. But yet the greateſt part of the liquor, by far, 
ſeemed to be of an aqueous nature, which a chymiſt would call phlegm ; which 154 
body, that will not mingle with oil, and is otherwiſe exceedingly different from oil, 
eſpecially an eſſential one, (ſuch as that of anniſeeds,) whoſe purity makes it totally in- 
flammable. And the quantity of the whole liquor, conſiſting of acid and phlegmatic 
parts, was far from being inconſiderable, amounting to about two ounces and three 
quarters, It may alſo be worth while to obſerve, as another thing belonging to our 
corollary, that the truth declared in it allows us to. queſtion, whether it be neceſſary | 
to ſuppoſe with the chymiſts, that nature has been obliged to make proviſion of great 


quantities of primordial and ſimple bodies; and that ſhe is ſollicitous to mix oo all 
| EEE 5 | togetner, 


path I a 67 £35 F 
85 „SSF 
f EE 3h Ny Re WD 
- 2 The. 3 n I es 
- R — an tens 
z R 


A Cnymicar PAAAD Ox. 


together, for the compoſing of a body, capable of affording, by the analyſis or ſepa- 


ratory operation of the fire, ſalt, ſpirit, ſulphur, phlegm, and earth. I will not hence 
univerſally infer, that there are no ſuch ſubſtances, one or more, to be found, in any 
of thoſe bodies, that are called perfectly mixed, antecedently to their being expoſed 
to the fire. But this, I think, will follow from what has been delivered, that the pre- 
exiſtence of ſuch ſubſtances muſt be made out by ſome other way, than the bare opera- 
tion of the fire; and that the grand chymical ſuppoſition will not hold in all bodies, 
that what ſimilar body ſoever is obtained by the operation of the fire from a concrete, 
committed to diſtillation, was formerly and actually pre- exiſtent in it. „ 
6. An laſtly, our experiment affords us a conſiderable argument in favour of that 
part of the corpuſcular or mechanical hypotheſis, that teaches inanimate bodies to differ 
from one another, but in the bigneſs, ſhape, motion, contexture, and, in a word, the 
mechanical affections of the minute parts they conſiſt of. For in our experiment, we 
ſee, that oil of anniſeeds, which is not only an uniform or ſimilar body, as to ſenſe, 
but is judged ſo by chymiſts, upon an analyſis of the concrete that afforded it, is, by 
having its parts variouſly agitated, ſhaked and rubbed againſt one another, and in dif- 
fering manners broken, aſſociated and ranged, tranſmuted into four bodies of ſuch 


differing natures and * as the chymiſts principles and elements are known to be; 


and this, without the help of any true ſeed or plaſtick principle, by the bare operation 
of the fire, which Helmont calls the artificial death of things, and the deſtroyer of ſemi- 

nalities. And this is the more conſiderable, becauſe, whereas the ancient corpuſcularian 
5 aſſigned three general ways, whereby bodies may be produced; namely, 
by the addition of new parts, the dividing and ſometimes taking away a portion of 


the former, and the tranſpoſition of the conſtituent parts; in our experiment, the whole 


work ſeems to be performed only by what they would have called tranſpoſition, and 
that guided but by ſo ſimple, impetuous, and unruly an agent, as the fire. Unleſs it 
be ſaid, that diyers igneous particles, that penetrated the glaſs retort, did ſubſtantially 
_ aſſociate themſelves with ſome parts of the oil of anniſeeds, and concur with them to 
compoſe the pitch-like caput mortuum; which they will perhaps ſay, that (whatever 
others may do) I ought to allow as a poſſible thing, after what l have elſewhere written, 
purpoſely to ſhew, that ſuch a penetration of the pores of glaſs, by the atoms of fire, 
15 not impoſſible. But the experiments I have delivered, of the ponderability of flame, 
. prove only, that ſome of its particles may combine with heavy bodies, and fixed in the 


degree of fire I expoſed them to; my trials having been made upon tin and lead. And 


it will not perhaps be thought likely, that igneous atoms ſhould, by their combina- 


tion with the particles of an inflammable oil, produce an aqueous liquor, and that in 


great quantity; as we lately noted of the acid phlegm of anniſeeds, amounting to two 
| ounces and almoſt fix drams. „„ . 
Urox the whole matter, the phænomena obſervable in our experiment upon oil of 
anniſeeds ſeem very congruous to the mechanical hypotheſis, and very unfavourable to 
_ hat of the chymiſts. For, whether the fire be ſuppoſed to have acted meerly as an 
agent, or efficient cauſe, or to have alſo concurred as a material one; it appears, that 
by changes of texture, without the addition of any viſible parts, or of any ſeed, bo- 
es very differing in colour, conſiſtence, fixity, and divers other qualities, may be 
produced from a body, not only homogeneous as to ſenſe, but pure enough to paſs for 
a chymical principle. And though the ſuſpicion lately propoſed ſhould be allowed to 
be probable, as to the other products, as well as to the black ſubſtance; yet till our 


Proceſs upon the oil of anniſeeds would afford conſiderable corollaries againft the chy- 
mical doctrine I call in queſtion. For, 1. The objection we are conſidering will give 
Vary men Juſt gro 

Vor IV. 24 | always 


und to ſuſpect, that in ordinary chymical diſtillations the fire is not 
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always to be looked upon as a meer inſtrument of analyſis; but may in many, if ;,, 
in moſt caſes, be alſo a material cauſe of the ſuppoſed principles produced by its means, 
which is quite contrary to the received doctrine of - the vulgar ſpagyriſts, (who are thoſe, | 
I now diſpute with.) But, not to inſiſt on this remark, I think our proceſs upon oil 
of anniſeeds will not ſerve to prove the paradox propoſed at the beginning of this E 
per; ſince, treating of ingredients chymically obtainable, I may be allowed to (peak 


of them in the uſual ſenſe of chymiſts, who ſuppoſe the different ſubſtances, obtained 
from a body committed to diſtillation, to be the hypoſtatical principles, and other in. 


gredients of it, without ſuppoſing the fire to do any more than extricate or diſentangle 
them from one another. So that, ſecondly, (to conclude at laſt this long paragraph) 
our experiment ſeems to prove the production of other chymical principles out of one, 
as validly as their experiments prove, that ſuch principles are obtained from the bodies 
they call mixed. For, whereas the force of the lately propoſed ſurmiſe or objeQion 
lies in this, that the aſſociation of igneous particles hinders the different ſubſtances, 
that our oil of anniſeeds afforded us, from being uncompounded bodies, and there- 
fore, from being true principles, they may, for all this, have as good right to the title 


of principles, as moſt of theſe they will have us take for ſuch; ſince the atoms of the 
fire may every whit as reaſonably be ſuppoſed to affociate themſelves variouſly with the 


corpuſcles of a mixt body, committed to diſtillation, as with thoſe of oil of anniſeeds, 


and ſo their ſuppoſed principles will, no more than ours, be free from compoſition, 


Nay, the advantage in the compariſon lies on our fide, ſince the different ſubſtances, 
that chymiſts are wont to obtain from a mixt body, may be compounded, not on 


with igneous particles, but with the differing ingredients of the ſame body; ſince this, 
in their hypotheſis, is a mixt body; whereas eſſential oil of anniſeeds is by them grant- 
ed to be a fimple one; and therefore each of its productions is compounded with no 


extraneous ſubſtance, ſave the corpuſcles of the fire. Ee 
Wren I had framed the conjecture, that from a chymical principle ſeveral. differing 
bodies might be obtained by the meer operation of the fire; I thought fit to endea- 
vour the confirmation of it, by making experiments upon other diſtilled oils, (for thoſe 
made by expreſſion are, by chymiſts themſelves, owned to be compounded bodies,) of 
natures different, both from the oil of anniſeeds, and from one another. And accord- 
ingly, whilſt our proceſs with this oil, which the chymiſts call eſſential, and which was 
drawn from a vegetable ſeed, was carrying on, I took care to have diſtilled in the fame 
furnace oil of turpentine, which, though drawn from a vegetable ſubſtance, differs 
very much from oil of anniſeeds; as alſo oil of amber, which, according to chymilts, 
belongs to the mineral kingdom; and laſtly, oil of hartſhorn, afforded by a ſubjec, 
which (to ſpeak in their phraſe) belongs to the animal kingdom. 9 85 


VVV 


Tas oils were committed to the ſame laborant, that managed the lately mention 
oil of anniſeeds; and he accordingly kept a kind of journal of the. number of Ey | 
cations, the quantities of pitchy matter from time to time afforded * by them, and : 
vers other phænomena, or circumſtances, that occurred in ſo tedious a proſecution, 3 


. . ON. E 
I thought experiments of ſuch moment deſerved. But the papers, containing the . 


nutes of theſe things, having been unhappily loſt, with divers others, by occaiion 0 


a great fire, that obliged me, after midnight, to make a haſty and very diſorderly le. 


| Rs ; , re 
move of my writings, I could never fince retrieve the particulars. And bun 
muſt content myſelf, to ſet down as much of the trials, (which I hope will comp 


the moſt ſubſtantial part of them) as by examining my own memory and the Eb 


7 
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and by ſome few other helps, I am able to collect; as ſoon as I have given here one ad- 
vertiſement, becauſe I think it was omitted in the papers, whence the foregoing part 


of this writing was tranſcribed. The advertiſement is this; that as well in the prece- 


dent, as in the ſubſequent part of this diſcourſe, I do not take chymical principles in 
the ſtricteſt ſenſe of that term, wherein it is confined to ſalt, ſulphur, and mercury; 
but in the larger acception, wherein the learned Doctor Willis, and divers other chymiſts 
(that are not all his juniors) employ it, when they comprize under it two elementary 
bodies; as they do, when they conſtitute five principles, (which perhaps might be 


more clearly called ſimilar ingredients ;) in which number they comprize phlegm and 


earth, which other chymiſts, as well as the Ariſtorelians, would call elements, (of 
the body that affords them.) Taking then, in his whole writing, the word principles 
in the larger ſenſe above declared (congruouſly whereunto I uſually call them the chy- 
mical principles indefinitely, not the hypoſtatical principles, which are accounted but 


three;) I proceed to the particular obſervations and reflections I was going to begin. 
Firſt, Tre it plainly appears, that two of the three lately mentioned oils, namely, 
the oil of turpentine, and the oil of amber, and therefore very probably the third allo, 
(my deſign being the ſame in all three) were diſtilled at leaſt fifty times; for I intended 
not to ſtop ſhort of that number. And by an inſcription upon one of the phials, I 
found, that the oil, which the contained liquor was drawn from, had beea diſtilled one 


and fifty times ; which number exceeds, by fifteen, that of the diſtillations formerly 
mentioned to have been made of the oil of anniſceds, | 

2. Eacn of the three other oils, (viz. that of hartſhorn, that of turpentine, and 
that of amber,) did leave, from time to time, in the bottom of the retorts, whence 


they were drawn off, a not inconſiderable quantity of black feces, much like thoſe, 


that were left by the oil of anniſeeds, and which I have formerly called a pitchy ſub- 


ſtance. I found in a ſuperſcribed paper ſome quantity of this ſtuff left by the oil of 


turpentine; and, though I am not certain, whether it were all the ſtuff of this kind, 


that was afforded by the pound of oil we employed, yet it amounted to above two ounces 


and five drams; and, if I much miſtake not, the other two oils did each of them af- 
ford a conſiderable quantity of black terreſtrial matter, though the heedful laborant ob- 
ſerved, that the oil of hartſhorn did ſooner leave off yielding copious fæces (as I often 


im this paper call them, to comply with the chy miſts terms, though I aſſent not to their 
notion) than the oil of turpentine, or that of amber. But if neither of the two afforded any 
more than did the oil of turpentine, I look upon it as a remarkable thing, that the oil of 
anniſeeds, which is a fine eſſential oil, diſtilled in a veſica or limbeck, ſhould yield above 
twice more of earthy matter, than either cf the three other oils, that were diſtilled but in 


retorts. | | ET | Es. 
3. Or the colour of the re&ified oil of hartſhorn J can ſay little, having unluckily 


loft the liquor itlelf ; but the oil of amber, after the one and fiftieth diltillation, was 


indeed very clear, but yet of an amber colour, that was far from pale; and the oil of 
turpentine, that is uſually after one rectification a clear and colourleſs liquor, after fifty 
diſtillations appeared almoſt red. 3% E Ng- 5 

4. Bur that is much more conſiderable, which I obſerved in the quantities of the 
different liquors afforded by the long ſeries of our diſtillations; for at the end of the 
Procels, the remaining oil of turpentine, for inſtance, did not appear to my eyes to be 


conſiderably, it at all, ſuperior in bulk to another liquor, that came over with it in 


riſtillation, and was not true oil; for it would readily. enough mix with water, bur 
EE itſelf in a mals diſtinct from the oil, and weighed above three ounces and three 
arters. | | | | $ | 
5. This oddly produced liquor I looked upon as compounded of ſpirit and of phlegm : 
or though the latter did ſo much exceed the other in quantity, that, in an expert chy- 
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pentine was high coloured, being of a browniſh red. 


3 A CnyMIcal PARADOR. 
miſt's opinion, the whole liquor paſſed for phlegm ; yet, I not only judged ſome parts 
of it to be ſpirits, but found them to be of an acid nature too; ſince, beſides what 
the taſte made me ſuſpect, 1 found, that the compounded liquor would readily enough 


* 


begin to corrode beaten coral, even in the cold, and ſome of it being poured upon 


ſalt of tartar, preſently made with it a conflict and ebullition, not without a hif. 
ſing noiſe and a multitude of bubbles, So likewiſe the /pirievone, men of amber 


made a conflict with ſalt of tartar, and diſſolved crude coral, as other weak acid ſpirit 


are alſo wont to do, This liquor of amber was not pale, as the phlegmatic ſpirit of 
oil of anniſeeds was; and that lately mentioned to have been obtained from oil of tur- 

6. I forgot to take notice in due place (and therefore do it in this) that, among other 
trials made to diſcover, that the ſpirits afforded by our oils were really acid, we put 
two ounces of the ſpirituous phlegm of oil of anniſeeds N the mildeſt oil). 
upon ſome minium; and, having digeſted them a while together, found the liquor 


turned ſweet, and fit (as we judged) to make Saccharum Saturni : and this liquor (after 


filtration through cap-paper) being gently abſtracted, left in the bottom of the retort 
a thick honey like ſubſtance, from which (the diſtillation being continued in the ſame 
retort, but with a much ſtronger heat) there came over ſome liquor, which being in too 
little quantity to be rectified, we could not free it from its phlegm, and therefore did 
not find it inflammable; as I gueſſed the ſpitituous part would have been after recti6. 
cation, in regard the liquor was exceeding like the Spiritus ardens Saturni, I have elſe- 


where deſcribed, in its peculiar and very penetrating taſte and ſmell. 


7. Ir may not be unfit to be taken notice of in this place, that having lighted on two 
phials, that I long knew not what was become of, one of which contained ſome of the 
oil of turpentine, and the other ſome of the oil of amber, that I formerly mentioned 
to have been each of them diſtilled at leaſt fifty times; I thought fit to try, whether, 
after theſe liquors had been laid by about a year and half, or longer, they would, after 


having had ſo long a time to defecate themſelves in, yield ſtill ſuch a black ſubſtance 


as has been oftentimes mentioned; and having, to ſatisfy myſelf, eauſed each of theſe 
liquors to be again diſtilled in a retort, it left behind it a greater quantity of a black 
and ſhining ſubſtance, than could well have been expected. 


8. Ir may ſeem very odd in itſelf, and may much ſerve to confirm what I have elſe- 


' where delivered about the mechanical origin of fixity, as alſo of the qualities oppoſite 


to fuſibleneſs and to fluidity ; that ſo volatile and thin a liquor, as a chymical rectified 
oil, ſhould, by the bare operation of the fire, be brought to. yield a great quantity of. 
what looks ſo like terreſtrial faces, as our pitchy Capita Mortua did. But this reflec- 


tion will, I preſume, appear the better grounded, if I add the- ſucceſs of one trial 


(among others) that I made, to examine the terreſtrial nature of the black bodies I am. 
ſpeaking of: for, although many bodies, that will not aſcend, or be diſſipated in cloſe 
veſſels, will eaſily be driven away in open ones; yet having put one ounce of the Ca- 
put Mortuum of the oil of anniſceds, and as much of that afforded by oil of turpen- 
tine, each of them into a diſtin& crucible, and kept them three hours and a half, or 
near four hours, in ſuch a heat, as made the veſſels all the while red hot; though ve 


kept not the crucibles cloſely covered, but only looſly to keep out the aſhes, yet We 


found, when the veſſels were removed from the fire, that the contained bodies had not 


at all been brought to fuſion, only that from the oil of anniſeeds was in part ſomewhat 


caked together : and notwithſtanding all the heat they had been expoſed to, the pitch! 
ſubſtance of the oil of turpentine retained not far from three quarters, of its fel 
weight; and the Caput mortuum of oil of anniſceds loſt about eighteen grains leſs than 
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9. AFTER this we alſo endeavoured to diſcover, whether our pitchy ſubſtances would 
afford any fixt or alcaliſate ſalt, as the Capita Mortua of moſt bodies belonging to the 
vegetable kingdom are wont to do. But though we kept an ounce a-piece of the black 
ſubſtances, left by the oil of anniſeeds and that of turpentine, for nine or ten hours, 
red hot in the crucibles ; yet we found indecd the bodies very much diminiſhed in quan- 
tity, but they did not appear at all calcined. | | | 

10. Ix ro a couple of ounces of this laſt named liquor, we put, by little and little, 
as much of dry ſalt of tartar, as it would work upon, as an acid, or (if you pleaſe) 
till there would no longer be any viſible conflict excited by adding more ſalt. The 


acid being thus mortified or ſatiated, I intended to draw off all the reſt of the liquor, 


and to try with the phlegm drawn off, whether, by cohobating it very ſlowly in anew 


glaſs head and body, 1 could not make a farther tranſmutation of the tercbinthinate 


oil, and change, at leaſt, part of this aqueous phlegmatic liquor into a whitiſh earth. 
About the poſſibility of which tranſmutation, and of ſome others alſo, I might here 
ſubjoin an account, if, ſince the lately mentioned fire, I could have found a ſhort diſ- 
courſe I wrote, to propoſe and examine this grand phylico-chymical problem, whether 
we ought to admit any other elements or hypoſtatical principles at all, even ſo much as 
one of the bodies, that are commonly called, mixt ? 
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A Continuation of new EXPERI MENTS, PH Y- 


SICO-MECHANICAL, touching the SPRING 


and WEIGHT of the AIR, and their ErFEcCTs. 
The SECOND PART. 
Wherein are contained divers EXPERIMENTS made both in compreſſed 


and alſo in factitious AR, about FIRE, An1iMALs, Sc. Together with 


a DESRIPTION of the ENGINES, wherein they were made. 


TO "The PREFACE 'w the Loren: Kdnice. 


\ FTER I had firſt publiſhed my phyſico-mechanical experiments to the 


curious world, and, ſome years after, the continuation of them, (together 
with a full deſcription of the engines, and leſſer veſſels, which I uſed in the 


making of them) I thought it a very venial thing in me, if, ſuperſeding any farther 
labour upon ſuch ſubjects, I left that argument to be ſtudied, and, if they had pleaſed, 


cultivated by others. And therefore I was content to annex only ſome experiments, 
occalionally made, concerning reſpiration, concerning the ſcarce credible rarefaction of 


the air, and laſtly, concerning the preſervation of ſome bodies, whilſt they are defended 
from the contact of the air; in regard thoſe tracts were of kin to other arguments, 


which I had occaſion to handle at ſeveral times. But in ſeven or eight years ſpace, 


hearing of very few experiments made, either in the engine 1 uſed, or in any other 


made after the model thereof, 1 began to reaſſume ſome thoughts concerning the farther 


ule thereof myſelf; at which time it happened very opportunely, that a certain tract 


Written in French, ſmall in bulk, but very ingenious, containing ſundry experiments 
concerning the preſervation of fruits, and ſome other tracts of a different nature, was 
rought unto me by monſieur Papin, who had joined his pains with the eminent mon- 
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that I did not confine myſelf to them alone. 


The Pa ETACE to the Latin Edition. 
ſieur Chriſtian Hugenius, in making the ſaid experiments; and, upon farther diſcourſe 
with him, finding, that he came out of France into England but a little before, in 


hopes to obtain ſome place here, which might be fit for his genius, and, whilſt he was 


in that expectancy, that he was willing to beſtow his pains about experimental philoſo- 


phy, upon which, I had an inclination, at my coſt, to gratify his curioſity, whilſt [ 
allo indulged my own; and, ſeeing he had a pneumatic-pump of his own, made by 


himſelf, to the uſe of which he was more accuſtomed, though it differed from the 
ſtructure of my pump, I gave him the freedom to uſe his own, becauſe he beſt knew 


how to ply it alone, and (if any diſorder ſhould happen, from the luxation of its parts, 


or any other caſualty) how to repair it more eaſily. Though, in his abſence, I choſe 
rather to uſe my own pump, both becauſe my domeſtics were better acquainted with it, 
and alſo becauſe it was not ſubject to ſo many and frequent inconveniencies, by reaſon 
of its more ſolid ſtructure. ; „„ e 1 
Bor, ſeeing ſeveral ſorts of experiments, long ſince made on divers bodies, had left 
me little to do about the ſame ſubjects, there were only two things, which I chief 


deſigned to proſecute, One of which contained thoſe experiments, which, when I firſt 


publiſhed my Phyſico- mechanical Experiments, I had wiſhed in general had been made, 
not in rarefied or expanded, but in condenſed or rather compreſſed air. The other was 
to be verſant about thoſe trials, which were not to be made, as the former, with natural 
air, either in its wonted ſtate, or any way rarefied, but factitious air, (that I may fo 
ſpeak,) ſuch as, in my former writings, I had mentioned to be producible by the 
help of fermentations or corroſtons. The divers ways of producing or extricating 
that factitious air, and the ways of trying it, when it was produced, having been ſome 


years ago preſented to the Royal Society, I was invited, by that learned aſſembly, to 
proſecute farther thoſe diſquiſitions. Now, although thoſe were the chief kinds of 


experiments, which I applied my mind unto, yet it will appear by the following ſheets, 


Bur, before I could make any conſiderable progreſs in this work, it pleaſed the moſt 


Juſt and wiſe God, the ſupreme arbiter and ruler of all things, to afflict me with the 


ſtone (the pains whereof do as yet now and then trouble me,) ſo that I was enforced to 


take another courſe of proceeding. For, to eaſe myſelf, it was judged meet, that mon- 
ſieur Papin ſhould ſet down in writing all the experiments and the phenomena ariſing 


therefrom, as if they had been made and obſerved by his own ſkill; and moreover, the 


calculation of the degrees of the rarefaction and condenſation of the air, included in our 


mercurial gage, was intruſted to his care. But I, myſelf, was always preſent at the 


making of the chief experiments, and alſo at ſome of thoſe of an inferior fort, to 


obſerve whether all things were done according to my mind. But, as for thoſe experi- 
ments, which required a longer time in making, ſuch as thoſe about the conſervation of 
bodies, he did from time to time, with great diligence, acquaint me with thoſe altera- 
tions, which happened in them in my abſence; and he alſo brought the olaſs-inſtruments 


to me, and declared to me the effects of the experiments, when they were finiſhed, that 
ſo I might take into conſideration the changes made in the materials, when taken out of 
the veſſels. Yer, I confeſs, I was purpoſely ſomewhat more incurious and remiſs 


about thoſe experiments, which were made concerning the preſervation of fruits, and 
of fleſn in liquors, which was made chiefly by the help of compreſſion ; and alſo about 
the coction of meat. For, as ſome of theſe later experiments were propounded for trial 
by monſieur Papin, for a particular end of his own, ſomewhat different from my deſign 
in the other experiments; ſo I was very willing, that he ſhould uſe his own method 
about them, not doubting but he weuld uſe his greateſt induſtry therein, as | found, by 
the event, that he had done. Yea, I did judge, that I might more ſafely acquieſce in 
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his relations, concerning the experiments about fleſh, about fruits, and about boiling of 
meat; becauſe, as theſe were ſome of the laſt which we made, ſo I had caufe enovgh 
to truſt his ſkill and diligence uſed about the former experiments; ſome of which, v1z. 
thoſe which are marked with an aſteriſk, he himſelf propounded, as if they had been 
formed in his own brain; as alſo not a few of the mechanical inſtruments, (elpecially . 
the double- pump, and wind- gun) which ſometimes were of neceſſary uſe to us in our * 


work, are to be referred to his invention, who alſo made ſome of them, at leaſt in part, | Fl i | 
with his own hands. SLA 5 ER {40 
In the following tract, the reader will not find the reaſons ſubjoined, which moved : I 
me to make theſe experiments, (which I uſually did in my former Phyſico-mechanical i 1 
Experiments, and in the Continuation of them) for I had neither leiſure, nor a mind N | 


free from other buſineſſes, to make ſuch a preface; and I did allo hope, that the ſaga-= — 
cious reader would find out my fenſe well enough, though purpoſely not expreſſed in 
plain words, if he did but attentively conſider the nature of the things treated of; 1 
eſpecially if calling in to his aid thoſe ſhort corollaries, which he will find annexed to NN 
the ſeveral experiments, whereby he may fiſh out my aim. Though, to ſpeak the 11 
truth, ſome few of thoſe inferences owe themſelves more to my aſſiſtant than to me. | inf 
LI am well afſured, that very many of the following experiments will not be thought I 
weighty enough by many readers, as to deſerve to be printed; and indee I myſ-If was : . 
ſo far of their mind, that I had once thoughts of expunging them out of the follow- | 1 
ing collection; but at laſt I was more eaſily perſuaded to afford them a place amongſt 0 
the reſt, becauſe, however they may be conſidered apart, yet, in conſort with the reſt, 
they may be, at leaſt, of mod rate uſe. * 3 
| I was not very l{licirous ab ut the ſtyle, becauſe, being infirm in point of health, 
and beſides, ſurrounded with many buſineſſes, I was enforced to leave the choice of 
words to mon eur Papin; my chief care being to have the whole work diligently read 
over to me, that ſo no miſtake might paſs by unobſerved about the experiments them- Wit 
ſelves. Beſides, ſering the things here treated of are merely phyſical, and their manner ' 
of handling but hiſtorical, there is no need of any farther apology to excuſe the in- 4 
comptneſs of the ſtyle: yet this may be alledged in excuſe thereof; that the heads of 
things (or memorials as they are called) being ar firſt ſet down, for haſte, by monſieur | It 
Papm in his own native tongue, /cil, the French, and afterwards turned into Latin, (in » HiÞ 
which habit they now appear) do labour with that inconvenience, which doth uſually ; {iti 
attend all tranſlations, eſpecially where the interpreter muſt have a greater care of the 'l 
propriety of words, than of the elegancy of them. | | + 6 
| Moxreovex, he that ſhall attentively conſider the following experiments, will not 1 
wonder, that they are delivered in a lefs accurate method. For we accounted it ſufficient 1 
for our purpoſe, to reduce thoſe experiments, which did differ, and had leaſt affinity 1 
amongſt themſelves, into ſome certain heads, to which they ſeemed moſt commodiouſly Will! 
to be referrable : and, belides, conſidering the nature of the experiments themſelves, 1 mu! 
hope the reader will eaſily grant, that at leaſt many of them ought to have been ſer 5 
down in the way of a diary, yet diſtinguiſhed, and, as it were, intercalated by frequent J. 
intervals, becauſ the examination of ſome of them was protracted for many days, the "if 
nature of the experiments themſelves, and alſo the deſign of the experimentators, re- | 
quiring ſuch chaſms. Add hereto, that I was more willing to ſet down divers things Ht 
with th-ir minute circumſtances; becauſe I was of opinion, that probably many of gil 
theſe experiments would be never either re-examined by others, or re-iterated by myſelf. 4 
For though they may b- caſily read, when ſer down with pen and ink in paper-ſheets, nl 
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An ADVERTISEMENT of the PuzILIS HERR 


Fos there are ſo many, and ſuch ſundry ſorts of inſtruments, both of a greater nd 
lefſ-r ſize, which are neceſſarily required for uſe herein, ſome of them to be made on 


. purpoſe for the preſent occaſion ; reſpect alſo being had to the time and aſſiduity, requi. 


ſite and neceflary for making the experiments and obſervations, in caſes, wherein & 
ſubtile and elaſtic a body as the air is, muſt be violently reduced into a preternatural ſtate, 


and muſt be long kept in that diſpoſition , that, as it is a very difficult thing to prevent 
thoſe inconveniencies, which do attend ſo unuſual experiments, ſo it is far more difficult 
to apply remedies to thoſe inconveniencies, after they have once happened. For theſe, 

and other reaſons, ſo much time is to be ſpent, that I am almoſt aſhamed to tell, how 
much thereof was impended an theſe trials which are contained in the preſent book, 
though but ſmall, to which this poeme is-prefixed. | | 


NEveRTHELESS, though all theſe things are alledged in excuſe, - yet the deficiency of 


this collection is ſo well known to me, (there being little to be found therein which may 


commend books) that I would invite very few philoſophers to the reading of fo incult 


and unpolite a rhapſody, eſpecially from the beginning to the end. For though it may 


probably happen, that ſome experiments contained herein may not be diſallowed by the 
curious, yet they may have leave from me, to eſteem this whole tract but as a looſe heap 
(or rather chaos) of particulars belonging to the air, eſpecially as conſtituted in its pre- 


- ternatural ſtate, and to the operations of it upon ſome bodies, as clothed with ſuch and 


{uch circumſtances : ſo that it is free for them to cull out only thoſe experiments, which 


pleaſe their curioſity, or any other of their concerns beſt, without being obliged to read 
over the whole book, no more than a lexicon, which we uſe not to conſult, but now 
and then, for the ſake of a word. In ſhort, it is not probable, that a book ſo impolite, 
as this js, will be either wholly read over, or can conciliate any favour from the reading, 


unleſs with thoſe readers, to whom a book comes ſufficiently commended only upon this 
accompt, that it contains things new and alſo true. For if thoſe two privileges are 
enough to obtain favour, then there is no cauſe, that the following tract ſhould wholly _ 
deſpair of the reader's benevolence, eſpecially ſince ſome trials contained therein do treat 


of the properties and operations of the air; I ſay, of the air, which, notwithſtanding 
the laudable endeavours of ſome ingenious modern writers in the explication thereof, 


yet is a body, which, I fear at preſent, we have greater uſe and neceſſity of than 


knowledge. 


An ADVERTISEMENT of the PoBLiskER to the Reaper, before tte 


Latin Edition. 


CEVERAL. tracts, made by our author, printed at Geneva, and bound up in one 


volume, were not long ſince tranſported into England: in which matter, though 
the author himſelf doth not complain (which yet he might law-ully do) of the immo- 
derate liberty of ſome men, who have preſumed, unknown to him, to bind up ſo many 
of his writings together, and to publiſh them; not to mention the print, as being but 
bad, (or at leaſt not accurate) yet there are two things in that edition, which, in our 


author's behalf, cannot be concealed without juſt reprehenſion, for they may impair his 


credit much, eſpecially with thoſe, to whom his writings are not otherwiſe known than 
by that collection. 


For, firſt, there is no ſignification made therein, that any of Mr. Boyle's tracts were 
ever written in any other language than that, wherewith they are there cloathed, v2. 


the Latin; whence it may probably come to paſs, that all the faults and defects of 


ſtyle, which are wont to blemiſh tranſlations, eſpecially ſuch as are literally made, ma], 
by readers, who are not otherwiſe informed, be imputed to the author himſelf, 3 
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% te REA DUN, Before the Latin Edition. 
for reafons often rendered by him, was induced to write all his works in the Engliſh 
rongue 3 the verſions of ſome of them into Latin being not ſo much as ſeen by him, 
till, being come from rhe preſs, they were put into his hands, : 
Srcox DL v, the ſeveral tracts, making up that collection, are all dated in one and the 
ſame year, viz, 1677, as if they had been all, both writ, and alſo publiſhed, by our 
author, at once; whereas indeed ſome of them were made publick eight or 10 years, 
ſome 1 or 12, others 17 or 18 years before ever this collection ſaw the light. Hence 
an injury, greater than the former, may be offered to our author; for thoſe readers, to 
whom neither himſelf nor his lucubrations are known but from that volume, may be 
eaſily perſuaded to believe, that thoſe experiments, if perhaps they meet with the fame; 
which are comprehended in theſe books, and are alſo found in other mens works printed 
before 1677, were transferred, by our author, out of their tracts into his own; than 
which nothing can be imagined er ſpoken at a greater diſtance from truth. For, in- 
= deed, if, applying myſelf for three whole years to manage the experiments of ſo great 
=_ +2 perſon, and thereby having frequent opportunity to converſe with him, I ſometimes 
= caſually light upon ſomething new, yet who ſees not, that thanks is to be returned to 
him alone, who afforded me both the occaſion of meditation, and allo leiſure to operate? 
Yet ſuch is the humanity of this noble perſon, that he mentions my name 1n the pre- 
face to this book, as if ſome things therein were mine. Who then can juſtly ſay, 
that he hath excerped any thing from other authors, who gives his own freely unto 
others? T * . . 
[The reſt of this advertiſement relates to a catalogue of Mr. Boyle's philoſophical writ- 
ings, ſubjoined to it.] 5 1 „„ e 
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THOUGH the firſt part of the Phyſico- mechanical Experiments of this ho- 
nourable author was publiſhed by him in the Engliſh tongue, as was alſo, ſome 
yeats after, his firſt Continuation of the ſame; yet ſo welcomely were they entertained 
by the curious, eſpecially in tranſmarine parts, that the firſt part hath been long ſince 
publiſhed in the Latin tongue; and the firſt Continuation is alſo tranſlated in the ſame 
tongue, though (for reaſons, in part mentioned at the end of the publiſher's adver- 
tiſement to the reader, prefixed before this tract) not yet printed. TY 
Tunis ſecond Continuation of the aforeſaid experiments ſpeaks Latin at the firſt hand; 
but that all thoſe three tracts might be cloathed in one habit, it was the deſire of ſome 
ingenious perſons, that it might alſo be rendered into Engliſh ; which province hath 
been recommended to me by the bookſeller. 3 3 5 

T may without vanity affirm, that I have an advantage beyond ſome others, in reference 
to the verſions of any tracts of this noble author, either out of Engliſh into Latin, or 
out of Latin into Engliſh; in that, by reaſon of the vicinity of my habitation, 1 have 
conveniency, at fitting ſeaſons, to conſult the author himſelf, about his ele in any place, 
which may be doubtful to me; which I mention, not only to declare the candour and 
condeſcenſion of ſo eminent a perſon, but alſo to account for any miſtakes I may be 
guilty of, which are therefore rendered the more inexcuſable in me, and properly to 
de laid at my own door. TOE 8 

Ir is not to be doubted, but that, if the honourable author of theſe following expe- 
ments had bimfelf at firſt dreſt them up in their Engliſh habit, they had appeared far 
more terſe and polite, than my inability can trim them up to; yer, beſides the neceſſary 
inconveniencies, which attend all tranſlations of books, (eſpecially thoſe, which treat 


of nice and curious ſubjects) which J alledge for part of my apology, I do farther re- 
V Or. IV. rr lieve 
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lieve myſelf with that ſaying of the orator, Si quis ſumma deſperet, tamen eft pulcbrun 


in ſecundis tertiiſve conſiſtere. Quiatil. 


AnD in reference to the elegancies of this noble author, in the Engliſh as well as 


other languages (of which he is ſo great a maſter) I may farther add, with the fame 
_ orator, Ut tranſeundi ſpes non fit, magna tamen eſt dignitas conſeguendi. It is ſufficient 
Honour for me to write after his copy. In fine, 1 conclude with the poet; 


Veniam pro laude pelo, laudatus abunde, 


Si faſtiditus non tibi, lefor, ere. 


— * * : . 
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The SECOND CONTINUATION of 


PHYSICO-MECHANICAL EXPERIMENTS, 


 ICONISME I. 


The deſcription of the engine, with a double 


tube, for the exhauſting of the air. 


RE two pumps made of braſs, 
- BB are two plugs hollow 
: within, and open below. 

CC are two holes in the upper part of 
the plugs, with valves opening outwardly, 
that they may afford paſſage to the air to 

o out, and hinder it from coming in. 


DDDD are iron rods ſerving to move 


the plugs, and annexed to them, by means 
of the gnomons FF. - 
EE are two flat iron ſtirrups at the top 


of the rods DD, on which the operator 


muſt ſtand to ſet a work the engine. 
GG is a cord joined to the two ſtir- 
rups, and compaſſing the pully H. 
LL are two valves at the bottom of the 


on of the air out of the tube MM. 


MMis a tube reaching from both pumps 


to the plate OO, by means of the curva- 
ture PP QQ; 


may not hinder the exerciſer of the pumps, 
dut that he may conveniently ſtand on the 


ſtirrups EE. 


OO is a plate bored in the middle, on 


which the receivers, to be evacuated, are 


to be put; as R for example. 
Bron this engine can be fit for uſe, 
it is to be put into a frame of wood to 


3 


8 opening inwardly, for the admiſ- 
l 


which curvature ought to 


be of ſo great length, that the tube PO 


ſupport it, as is ſhewed in the ſecond 
ſcheme, and as much water is to be pour. 
ed through the hole Q in the plate O0 
into the pumps, as is fufficient to fill the 
cavities of the plugs, and a little more; 
and then ſomebody muſt ſtand on the two 
iron ſtitrups EE, and muſt alternately de- 
preſs and elevate them. For by this means 


it will come to paſs, that the plugs, fol- 
lowing the motion of the ſtirrups in their 


aſcent, will leave the ſpace in the bottom 
of the pumps empty, and ſeeing all other 
paſſage is intercluded from the air, that 


air alone which is contained in the receiver 


R, is conveyed into the aforeſaid pumps 
by the tube QQ PP M, and opens the 
valve L, which, being preſently ſhut, 
hinders the ſame air from making a re- 
greſs; wherefore the plug, afterwards def. 
cending, compreſſeth that air, whence of 
neceſſity, the valve C muſt. be opened, 
and all the air muſt paſs out at it, vis. be- 
cauſe the water, in the bottom of the 
pumps, doth exactly fill all the, ſpaces, 


and doth, alſo regurgitate through the | 


valve C. | = 
Hz E we may obſerve, that this double 

engine is, upon many occaſions, to be pre- 

ferred before a ſingle one, that 15 move 


with the foot) for it doth not only produce 


a double effect, but performs it alſo 2550 
more eaſily; for in thoſe engine fg A 
are furniſhed but with one tube, whilſt tie 
plug is drawn up to evacuate the pooh, 
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Phbyſico- mechanical EXPERIMENTS. 


che whole pillar of the air, incumbent on 
the plug, is to be elevated by force; and 
again, when the plug returns back, it is 
alſo by force to be reſtrained, leſt it ſhould 
be too ſwiftly impelled by the air, and fo 
break the bottom of the engine; but in 
theſe double engines, the plyer of them is 
in a manner wholly free from that toil. 
For in the firſt ſuctions, the plugs are eaſi- 
ly lifted up, becauſe the air, immediately 
derived from the receiver R into the pumps, 
preſſeth the plugs downwards, almoſt as 
ſtrongly as the external air incumbent on 
the oppoſite part; and when the quantity 
of the internal air is diminiſhed, it comes 
to paſs, that the plug to be depreſſed tends 
downwards with ſo much the greater force; 


and ſo, by means of the cord GGG com- 


paſſing the pully, draws the other plug 
upwards, and, at the ſame time, hinders 
it from too much velocity of deſcent. 
And by this means both plugs, at one and 


the ſame time, will be helpful to him, 


that exerciſeth the pumps. Es 

Skit the plugs make but a very 
ſmall reſiſtance, a man may ealily judge, 
that the two pumps of this engine may 


be plyed with greater eaſe, and alſo with 


more ſpeed, than one pump in ſingle en- 
gines can; ſo that this engine is of great 
uſe in order to thoſe experiments, which 
cannot be well made but with velocity and 
ſpeed. 1 7 
BY: ICONISME II. 

_ The deſcription of the mercurial gage. 

Taz firſt defcription of a mercurial 
gage, to diſcover the degrees both of the 
rarefied and condenſed air, may be ſeen 
about the begining of the Continuation of 
our Phyſico-mechanical Experiments; but 
thoſe gages, which I uſed in the follow- 
ing experiments, are declared in the ſub- 
{equent ſcheme. _ eats, 

Fig. 1. Taz whole gage ABCDE con- 
liſts of three glaſs tubes, all very well 


faſtned and cemented together, yet ſo, 


that a paſſage is open from one to the other; 
the firſt of theſe tubes AB being open at 
the extreme A, is of leſs capacity than the 


tube BCD, but of greater than the tube 
ED. The tube BCD is crooked in the 


middle, and the tube ED ought to be 
hermetically ſealed, at the extreme E, but 


the part BCD muſt firſt be filled with mer- 
cury. 

Tars inſtrument, thus prepared, if it 
be put into a receiver, out of which the 
air is afterwards to be extracted, it will 
come to paſs, that the air remaining in the 
part ED, will, by its ſpring, compreſs 


the mercury DCB, and force it to aſcend 


into the part BA, and itsſelf will be di- 
lated in the cavity DC. If then the pro- 
portions be duly obſerved between the big- 
neſs and length of the tubes, as ſhall be 
declared hereafter, when the air is ex- 
tracted, the mercury will almoſt reach to 
the top A, and the air in the other leg. 


being ſo dilated, that in cannot ſuſtain a 


greater body of mercury, will be kept in- 


cluded in that place. 3 


Bor that this inſtrument may exactly 
tell the quantity of the air produced in its 
receiver, the tubes AB ED are to be di- 
ſtinguiſned by marks into ſeveral parts; 
and when the Torricellian experiment is 
tried, above the plain plate LM of the 
pneumatick engine, as you may ſee in the 
figure, a receiver FGE is to be taken, be- 
ing perforated in the top F, and the tube 


HI is to be tranſmitted through the hole, 


that ſo the receiver may be applied to the 
platez and then the hole F being ſtopped, 


and the gage ABCDE being put into the 


receiver, the air is to be exhauſted; the 


air then being dilated in the receiver, the 


mercury cannot be ſuitained ſo high in the 
tube Hl, but muſt deſcend by degrees; 


and at the ſame time the air of the tube 
ED, drives the mercury, by little and lit- 


tle, into the tube AB. When then the 
mercury in the tube HI deſcends to the 
height of 29 digits (I take digits for in- 


ches throughout all this tract) and ſtays at 
that height, if we mark to what height 
the mercury hath aſcended into the tube 
AB, we may know, that as often as the 


mercury in our gage ſhall reſt at that 
height, the air in the fame receiver will 
Rrr 2 be 
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be able to ſuſtain only 29 digits of mer- 


- cury; ſo that the place in the gage, or in 


the paper femblably divided, muſt be 
marked with the figure 29. And fo fur- 
ther, every digit of the mercury in the 
tube Hl may be marked in our mer- 
curial gage, and the part AB will be 
fit to ſhew all the degrees of the rarefied 
—_ | | 
Bur now if the air be condenſed in the 
receiver above its wonted preſſure, and 
all ways of its eſcape be ſtopped, you may 
immediately know it by the tube ED; 
for the mercury will be impelled into it by 
the incumbent air, through the open hole, 
fo much the higher, as the compreſſion of 
the air in the receiver ſhall be the greater; 
and how great that is, and what an alti- 
tude of the mercury i can ſuſtain, may 


eaſily enough be found our, if the com- 


putation be made after the manner follow- 
ing: . | | 
Ir is evident, from the experiments 
long ſince publiſhed by Mr. Boyle, in his 


anſwer to Linus, that the ſpace poſſeſſed by 


the air, is diminiſhed in the ſame propor- 


tion, as the compreſſing force is increaſed, 


and vice verd. „ 
Fig. 2. LeT then (for example). the 
fpace A be poſſeſſed by a certain quantity 


of air, when (for inſtance) the compreſ- 


ſing force is F: if now we encreaſe that 


force by the addition of G, which is equal 
to it, it will happen, that our ſelf-ſame 


quantity of air will be reduced to half its 


pace; fo that B, the remaining ſpace, 
will be the half of the total ſpace A, even 
as the former preſſure F is the half of to- 
tal preſſure F＋ G. So further, if we en- 


ereaſe the preſſure more, by the addition 
of H, ſo that the firſt preſſure F is only 


of the total preſſure FEG+H, it will 


come to paſs, that the air can poſſeſs on 
the ſpace C, which is + of the total ſpace 


A. And fo afterwards, the remaining 


ſpace will be in the ſame proportion to the 
total ſpace, as the firſt preflure is to the 
total preſſure. 
Taz remaining ſpace : the total ſpace : : 
the firſt preſſure : the total preſſure, 
"2 


So that three of thoſe terms or quanti- 
ties being known, is will be eaſy to ſind 
out a fourth, by the rule of proportion, 
For inſtance, in our gage let the tube ED 
be the total ſpace, in which the air is com. 
preſſed by the wonted preſſure of the air. 
which in England is wont to be equivalent 
to 30 digits of mercury, or thereabouts ; 
and therefore the fuſt preſſure will be 30 
digits of mercury, Now, if that preſſure 
be encreaſed, and the air be reduced into a 
narrower ſpace, ſuppoſe into the ſpace NE; 
if I would find ont the quantity. of this 
preffure, I meaſure the remaining ſpace 
NE exactly, and I conſtitute that, ſup- 


poſe fix digits or inches, for the firſt term 


of proportion; the ſecond term will be the 
total ſpace DE, ſuppoſe 12 digits; the 
third term will be the height of 30 digits 


of the mercury, which: was the firſt preſ- 


ſure; and ſo the fourth term, or total 
preſſure will be found to be 60 digits of 
mercury; whence 1 may conclude, that 
the preſſure of the air in the receiver can 
ſuſtain the mercury to the height of 60 
digits: and ſo of the reſt. 
Faom the fame principle before laid 
down, it will be eaſy to collect, what 
ought to be the proportion between the: 
largenefs of the tubes AB and. ED. For 
that depends on the length of the legs, 
which the higher they are, ſo much the 
better they can reſtrain and keep in the air, 
being bur a little dilated: in the ſealed part. 
For inſtance, let the length AB be of 10 
inches, which height of the mercury 1s 
+ of the accuftomed preſſure, it will be 
ſufficient, that the tube HB be twice as 
big as the tube ED; for after the mercury 
hath aſcended to the top of the tube AB, 
the air included in the other leg, expanding 
itſelf into the ſpace, forſaken by the mer- 


ly cury, will poſſeſs three times more than 


its former ſpace, and ſo + of the firſt preſ- 
ſure, which is 10 digits, will be ſufficient 
to curb its ſpring. But if the legs were of 
leſs length, then the mercury would be ex- 
pelled by the included air, at leaſt in part. 
And therefore the bigneſs. of the tube AB 
ought to have a greater proportion to the 


bignels 
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| bioneſs of the tube ED, that the aſcend- 
ing mercury may afford greater BS to 
che air to be dilated, and lo, the ſpring of 
the air being weakened, the weight of the 
mercury cannot be overcome. And that 
would happen ſo, if the height of the 
gage be to the height of 30 digits, in the 
ſame proportion which the firſt ſpace of 
the air is in, to the total ſpace, which the 
ar would poſſeſs in vacuo, according to 
the principle before laid down, _ 
IT is better, that the height of the tub 
be longer than ſhorter; becauſe if it be 
ſnorter, the mercury will be expelled in 
part, and fo will not be able to ſhew all the 
degrees of rarefaction; but if it be lon- 
ger, this only will happen, that the mer- 
cury will not reach to the top, and fo the 
gage will nevertheleſs indicate all the va- 
riations, though they be leſs ſenſible ones. 
Bor the tube DC ought te contain that 
quantity of mercury, at the leaſt, which 
may be ſufficient to fill the tube AB, be- 


fore any way of eruption be opened for 


the air included in the tube ED. If the 
capacity of it be much greater, the mat- 


ter is not much; nor need we be very ſo- 


licitous concerning the figure of this tube. 


ICONISME H. 


A deſcription of the engine to compreſs the 


=— 

Fig. 3. AA Is a glaſs veſſel, whoſe ori- 
fice is exquiſitely fitted to the plain plate 
BB. 


BB Is a plain plate of braſs, made to 


cover the veſſel AA exactly. FS 
CC ls a ſmall tube of braſs, paſting 


through the middle of the ſaid plate, and 


faſtened thereunto. | 
Els a little valve, opening inwardly, 
to ſhut the ſmall tube C forefgid, Lg 
F Is the ſpring depreſſing the valve E. 
GGG Is the gnomon faſtened to the 
* BB, made for reſtraining the ſpring 


II Is a ſquare lath, ſuſtaining the plate 


BB, and bored through in the middle to 
tranſmit the little tube C. | 


LLL LLL Azz two iron wires, which 


paſſing through the holes in the lath II, 


and compaſſing the upper part of the iron 
plate KK, do hinder the ſaid plate, that 
it cannot be much moved from the lath. 

KK Is an iron plate, with a hole in the 
middle, formed into a female-ſcrew, to re- 
ceive the male-ſcrew MM. 

MM Is an iron ſcrew, whoſe uſe is, 
ſtraitly to conjoin the receiver - AA with 
the plate BB. And leſt the braſs veſſol 
ſhould be broken, it is convenient to put 
ſome wood with leather between the ſcrew 


and the upper part of the receiver: alſo 


leather is to be put upon the plate BB, 


both to prevent the breaking of the glaſs, 


and alſo for the more exact ſhutting of the 
receiver. 15 1 


NN ls a pump faſtened to the tube C, 


below the plate BB. 


O0] s the ſucker or plug of the pump 
NN. 8 


P Is a little hole in the lower part of the 


pump, by which the air enters into it, 


when the plug is brought to the loweſt 


part the 
Now 
the help of this engine, we put the bodies, 
about which the experiment is to be made, 


into the receiver AA; and laying it on the 


plate BB, we firmly bind it thereto by the 


helpof the ſcrew MM. This being done, 


the ſucker or plug OO is to be drawn, 


till the external air, by the hole P, can 
fill all the upper part of the pump: then 


if the plug be drawn upwards, it will 
come to paſs, that the air, finding no 
other way of egreſs, will. open the valve 


E, and enter into the receiver AA, from 
whence there is no regreſs, becauſe the 
valve E is preſently depreſſed by the ſpring 
F, and doth ſhur the hole C. And to we 


may iterate the compreſſion of the air into 
the veſſel AA, as often as we pleaſe, and 


the quantity thereof is eaſily known by the 
mercurial gages. = 
Bur I am wont ſo to faſhion the pump, 
that it may be fitted by a ſcrew to the tube 


C; for ſo when one receiver is full, we 


may take away the pump, and uſe it to fill 
other receivers. 


| Now, 
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i we would compreſs the air by 
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| Now, becauſe in theſe engines mercurial 
gages are uſed only to ſhew the degrees of 
compreſſion, there is no need of uſing the 


gages here, which are deſcribed in the firſt 


gure; for they are made with more diffi - 


culty, and beſides, they afford but a ſmall 


ace to note the degrees of compreſſion in. 
And therefore it is better to fold the glaſs 


tube, ſealed at one end, in ſeveral places, 


as the figure T ſhews, that a long tube 
may be contained in a ſhorter receiver; 
ſo that the mercury being put in, through 
the open” end, as much as will ſuffice to 


fill the length of one digit, all the reſt 


of the ſpace filled with air, will ſerve 
for the making of the degrees of com- 
preſſion, much more ſenſibly than can be 
done in a ſhorter tube. 


Here we muſt note, that when the 


mercuty tends downwards in ſuch an in- 


flected gage, the weight thereof doth help 


the external preſſure; but when it is im- 
lled upwards, the ſame weight makes 


reſiſtance : this difference muſt be heeded, 
if we have a mind to try very accurate ex- 
periments. N | 


ICONISME It. 


| How mixtures may be made in compreſſed 


„ 


Fig. 3. Ler the receiver be AA, in 


which we have a mind to mix either liquors 


or powders. 


LeTQ Q RR be two tubes, each of 


them, ſealed at one end, and open at the 


other. „ . 
LET RQS be a veſſel of braſs, to be 
laid upon the orifice of the tubes, as is 
ſhewed in the figure. 
Tux liquors to be mixed muſt be pour- 
ed into the tubes QQ RR, each liquor 


in his own tube, and let the veſſel invert- 


ed RQS, be laid on the orifices of the 
tubes, and in that poſture let all be cover- 
ed with the receiver AA; let the ſcrew be 
wrung or ſtraitened, and the air intruded 
after the manner delcribed fol. 513. And 
when you ſhall underſtand by the gage 


TT, that the compreſſion is arrived at that 


degree, which you intend, the engine is 


ingly. 


orifice D is faſhioned into a temale-ſcrew, | 


both ends, both whoſe orifices are exca- 


ve muſt put the matter, which is to pro- 


is emptied of air, the ſtop- cock B is to be 


to be inverted, and fo the liquors will foy 
down from the tubes into the veſſel ROs 
and be mixed there. If you deſire to mix 
more liquors or powders, then the num. 
ber of the tubes is to be encreaſed accord. 


ICONISME III. 
How faftitious air may be tranſmitted out of 
© one receiver into another. © 
I tried two ways (principally) to tranſ. 
mit air out of one receiver into another; 
but becauſe the firſt of them ſeemed let 
convenient, I ſhall here only deſcribe the 
latter. VVV 
AA Is a plain plate made of meta] 
having an hole in the middle. 
BB ls the ſtop-cock faſtened to the hole 
in the middle of the plate AA, one of 
whoſe ends is formed into a male-ſcrew, 
DC Is a copper funnel open below, 
with a broad orifice (that ſo it might be 
eaſily ſet upon the pneumatick engine, and 
there ſtand firm) and in the upper part the 


3 


to receive the male-ſcrew of the ſtop-cock 
BB. op 
Ag. 2. EE Is a ſmall tube, open at 


4 


vated in a female-ſcrew, to receive the 
male-ſcrew of the ſtop-cock BB. 
Fig 1. FF Is the receiver laid on the 
plate AA, and exquiſitely fitted there- 
unto. = e 
Now, if we would make factitious ait, 


duce the air, into the receiver FF, and 
placing the ſaid receiver on the plate AA, 
by means of the ſcrew, we muſt ſtrongly 
faſten it thereto, after the ſame manner as 
hath been deſcribed in cur engine for com- 
preſſing the air; and the ſtop-cock BB we 
inſert into the fema'e ſcrew D ; then the Y 
orifice C, and with it the receiver, is 10 1 
be placed upon the pneumatick engine ns 
and the ſtop-cock B being opened, the all 
is to be extracted; when the receiver Fr 


ſhut, that ſo all paſſage of external air int0 
the receiver may be intercluded, a! . 
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 Phyfico-mechanical EXPERIMENTS. 


ſtop-cock being taken out from the female- 
ſcrew D, the receiver is preſently to be 
immerged in water, fo that at leaſt the 
plate AA, with the ſtop-cock, may be co- 
vered therewith; for ſo it will be clear, 
that no air from without can find ingreſs, 


and the air produced out of the matter in- 


cluded in the receiver will be preſerved 
unmixed, and the degrees of its rarefaction 


or compreſſion are known after the ſame 


manner, as hath been deſcribed p. 512. 


Hg. 3. Now if we would tranſmit that 


air into another receiver; another recei- 
ver FF with another plate AA, and a ſtop- 
cock BB is to be procured and excavated 


after the ſame manner, as was before de- 


ſcribed ; then, by means of the ſmall tube 


EE, we join the ſtop-cocks BB of both 


receivers, as is ſhewn in fig. 3, and all 
ſuſpected places are to be ſtopped with 


cement or turpentine, that no external air 


may find admiſſion ; then, the ſtop-cocks 


being opened, the air produced in the for- 


mer receiver flows into the latter, and the 
ſrop-cocks being again ſhut and plucked 
out from the tube EE, the receivers may 
be kept apart; and if there be any matter 
included in the latter receiver, we may 


air hath upon it. 


Bur becauſe the mercurial gages de- 


ſcribed fol. 511. are ſpoiled, if they be in- 
verted, and the gages, mentioned fol. 514, 
do preſently expel their mercury, if the 
air be rarefied in their receivers; and ſee- 


ing the operation, here deſcribed, cannot 


be perfected, but both receivers muſt be 
inverted, and both likewiſe emptied of 
air; we muſt make gages of another ſort, 
after the manner following. See fig. 4. 
_ AA Is a glaſs phial filled with mercury 
to the ſuperficies DD, or thereabout. 
BB s a glaſs tube very well cemented, 
in the orifice of the phial. 5 


CC Is another tube tranſmitted through 


the tube BB, and. reaching to the bottom 
of the glaſs. This tube muſt be ſealed 
above and open below; neither muſt it ſo 


exackly fill the tube BB, but chat paſſuge 


may be opened to the external air within 


the glaſs AA. 


Now if you put this inſtrument into a 
receiver, from which the air muſt be after- 
wards extracted, it will come to paſe, chat 


both tubes will be exhauſted of air; and 
when you invert the receiver, to take in 


new air, as in fig. 3. is declared, the mer- 
cury will low down to the orifices of the 
phial, and will be there kept below the ori- 
fice of the tube BB; and the new air en- 
tring, will eafily fill both tubes and phial : 


then the receiver being erected, the mer- 


cury will again be ſtagnant in the bottom 
of the phial, and the orifice of the tube 
CC will be found demerſed in it. Then if 
any air be produced out of the bodies in- 
cluded in the fame receiver, it will come 


to paſs, that the mercury will aſcend into 


the tube CC, and there, reducing the air 
into a narrower place, will ſhew the degrees 
of compreſſion. N 

Note, that almoſt all the kinds of facti- 
tious air in the begining are in part de- 
ſtroyed, that therefore the degrees of com- 


preſſion cannot here be ſo exactly known, 
unleſs we know by experiments, what part 
of the air is wont to be deſtroyet. 
eaſily view what influence the factitious 2 


ICONISME IV. 


An inſtrument, by which air may be filtrated 


through water, 
Fig. 1. AA Is a glaſs receiver, whoſe 


orifice, laid upon the plate BB, agrees ex- 
quiſitely therewith. 


BB Is a plain plate, with an hole in 
the middle, to tranſmit the tubes CC 


_ DD. 


(C DD Ax two tubes cemented to the 
plate BB, one of which is no higher than 
the plate, but the other reacheth almoſt to 


the top of the receiver. 


EEEE Is a ſtop-cock, to whoſe holes 
the extremities of the tubes CC DD are 
faſtned. | 

FF Is the key of the ftop-cock unper- 
forated, wherein only one chinck GG is 


excavated. 


| HH Is the receiver, compaſſing the 2 
8 of 
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of the ſtop-cock, and faſtned to it, ſerv- 
ing againſt the ingreſs of the outer air, 
and communicating with the pump II. 
LL Is a glaſs veſſel. 
| Milk a hole in the top of the receiver, 
whoſe ſtopple is faſtned with a ſcrew. 
Ix the ſecond figure there is exhibited 
a ſtop-cock, cut tranſverſly, that the rwo 
rubes CC DD may be the better diſtin- 
guiſhed, and their inſertion into the ſtop- 
cock be perceived. 
Inis inſtrument is thus to be uſed: we 
put the thing, about which the experi- 
ment is to be made, into the veſſel; and 


the receiver AA being laid on the plate 
BB, we pour water into the hole M till 


the receiver be half full, or thereabouts, 


and the veſſel LL, with the matter con- 


tained therein, do ſwim on the top thereof; 
then we ſtop the hole exactly, and faſten 
it with a ſcrew, in the ſame manner as 
hath been deſcribed in the firſt ſcheme. 
T heſe things being thus prepared, the key 
is to be fer in that poſture that the chink 


G may communicate with the tube CC; 


then the plug being brought to the loweſt 
part of the pump, the air of the receiver 
AA, entering through the upper orifice 


of the tube CC, will flow down through 
the chink GG into the receiver HH, and 


into the pump. Then the key being in- 
verted, ſo that the chink GG do anſwer to 
the inſertion of the tube DD, the plug is 


to be impelled upward, and then the air 
will be expelled from thence, and, findin 
no other paſſage, will be driven throug 
the chink GG into the tube DD; and 


from thence will emerge to the upper part 
through the water ſtagnant in the receiver. 
Icerating this labour, we ftrain the air 
through the water, as often as we pleaſe; 
and by this means, we know, whether it 
be cloathed with any new qualities, in re- 
ſpect of the body included with it. 


ICONISME lv. 
How the ſame numerical air may be ſometimes 
condenſed, ſometimes rarefied. 


Luxx the receiver AA be placed upon 
the plate BB, and ſcrewed In, as is de- 


ſribed, fol. 102. 


CC Is the ſtop- cock, faſtned to the hole 
in the midſt of the plate BB. 
DD Is a pump joined to the ſtop- cock 
C.with a fcrew. as 
E ls a veſſel of that bigneſs, that it 
may fluctuate in the receiver AA without 
danger of inverſion. 
Lr ſome animal be put into the veſſel 


E, and let the receiver AA be put upon it 
and ſcrewed to it, as tle ſcheme ſhews, 


Then let the pump be filled with water, 
and by a ſcrew fitted to the ftop-cock ; the 
ſtop-cock being then opened, let the plug 
P be forced upwards, then the water al. 
cending through the ſtop-cock, will, in 


part, fill the receiver AA, and will reduce 


the air, contained therein, into a narrower 
ſpace, without any addition of new air; 
if then you draw the plug downwards, the 


ſame numerical air will be again rarefied. 


Thus you may both condenſe and rarefy 


the ſame air as often as you pleaſe; and by 


this means you may find out, whether the 
condenſation of the air do contribute any 


thing to prolong the life or health of ani- 
mals, yea or no? | 


ICONISME H. 
The deſcription of a wind gun. 


Fig. 4. AA Is a copper globe, hollow 


within. | 
BB Is a tube, faſtned to the globe. 
Fs a valve opening inwardly, and ſhut- 
ting the globe BB. | 
G ls the ſpring depreſũng the foreſaid 


H Is a gnomon affixed to the globe AA, 
and making faſt the ſpring G. 
Cc Is a tube of iron, faſtened to the 


tube BB and the globe AA. 
DD ls a plug exactly fitted to the fore- 
ſaid tube. | 


— 


EEE ls another plug fitted alſo to the 


tube BB with an iron wire, reaching almoſt 
to the valve F. DEE 2: 
Rs the protuberance of the tube CC, 


ſomewhat hollowed above to receive the end 


of the iron LL. 1 
LL Is a crooked iron, moveable about 


the extremity in R, ſo that it is like a [aver 


to lift up the plug EEE. OO 


' Phyfico-mechanical EXPERIMENT s. 


OPO ls a crooked iron, faſtned in M, 
that the thumb ſticking in the angle P, the 
reſt of the fingers may attract the leaver L, 


and ſo force the plug EEE upwards. But 


the curvature is made for this uſe, that the 
one end O might be applied to the ſhoul- 
der, if it be thought fit to aim at any 
mark. 1 

TT Is a rectangle of iron, compaſſing 
the leaver LL and the iron OPO, to keep 
the leaver in that poſture, which the pre- 


ſent ſcheme holds forth; for otherwiſe the 


plug EEE, would be thruſt out far away, 
whilſt we intrude the air into the globe 

II Is an elliptic hole, in the upper part 
of the globe, very well ſnut with a valve, 


opening inwardly, whoſe uſe is to give 


liberty of inſpection, and of amending 
what is amiſs; for the valve may be drawn 
through the hole by reaſon of its elliptic 


- Hoe... - 8 
S8 Is a metalline plate tranſverſly placed 


above the hole II, and perforated to tranſ- 

mit the ſcrew V, by whoſe help the valve 
ſhutting, the hole II is ſuſtained and is 

applied cloſely to the hole. 


Qs an hole in the inferior part of the 


tube CC, by which the air enters into the 
tube, whilſt the plug D is brought to the 
loweſt part of the tube. tis = 
Tx air is thruſt into this engine after 
this fort; 1 tread with my foot upon the 


_ Crooked end of the plug DD, that it may 


not be removed from the ground, and I 


lift the engine upward, till the upper part 


of the plug be found below the hole Q, 
and then the air entring through the fore- 
ſaid hole, doth wholly fill the tube CC. 

Tux I forceably depreſs the engine, 
and ſo the air, contained in the tube CC, 


opens the valve F, and is thruſt into the 


globe AA; whence it cannot return, be- 
Cauſe the ſaid valves preſently ſtop the 
paſſage; and thus by iterated turns, we 
may condenſe the air in the globe, until 
the force of its ſpring cannot be over- 
rome by our ſtrength. e 

Now if we would diſcharge the air, ſo 


8 17 plug DD is wholly to be 


drawn out, and a bullet of lead to be put 


into the bottom of the tube CC: then by 


means of the leaver LLL the plug EEE 
is to be impelled upward, as we ſaid before, 
and then the extremity of the iron wire 
opens the valve B, and the air breaking 
out therefrom, expels the leaden bullet 
through the tube CC with great violence. 
Note, that before the plug DD is 
again put into the tube CC for the com- 
preſſion of the air, about half an ounce of 
water is to be poured into the ſaid tube. 


For by this means no air at all can eſcape 


out by the plug, and moreover, that water 


exactly filling the upper part of the tube 
CC, will cauſe, that the whole compreſſed 
air will be intruded within the cavity AA, 


and ſo the condenſation will be perfected 
much ſooner, than if, at every turn, part 


of the compreſſed air did remain below the 


valve F. 

Tais engine is much better than any 
wind-guns hitherto mentioned in print. 

1. BEcaust that ſeeing only one valve 
ſerves, both for the letting in and diſcharg- 
ing forth of the air, it is leſs ſubject to be 
ſpoiled or impaired, than if two valves 
were uſed for that purpoſe. 

2. Ir any diſorder happen in other guns, 


the engine remains uſeleſs; but here, by 
the elliptic hole, a man may take out the 
ſpring and the valve, and fo mend what- 


ſoever is amiſs. 

3. Ix other guns, the valves being co- 
vered with leather were put in before the 
engine was on every ſide ſhut, and there- 
fore ſilver ſoder could not be uſed in ce- 


menting the parts, but only lead ſoder, by 
Which the air, being much compreſſed, 
could by no means be reſtrained ; but here 
all things are well cemented with ſilver 
ſoder, without danger of burning, in re- 


gard the valve covered with leather is put 


in afterwards through the elliptic hole II. 


4. Bur this engine is chiefly to be pre- 
ferred before others on this account, be- 


cauſe we emit ſeveral bodies into the re- 
ceiver, through the elliptic hole, and fo 


make many experiments in highly com- 
preſſed air, 


Sil 
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_ICONISME v. 
An inſtrument to diſtill in vacuo. 


Fig. 1. AA Is a braſs veſſel, ſhut be- 
low and open above, * 1 
BB Is a diaphragma or midriff of tin, 
whoſe edges are ſo poliſhed on both ſides, 
that they exquiſitely do agree and ſuit with 
the edges of the veſſels AA DD, which 
are alſo poliſhed, and ſo keep the external 
air from ingrels. 3 V 
C&C ls a tube faſtened to a. hole in the 
middle of the diaphragma BB. . Hy 
. DD Is a braſs veſſel, whoſe aperture is 
applied to the diaphragma BB. 
EE Is a ſtop- cock faſtned to the hole 
of the diaphragma BB. 


FF Is a tube reaching from the ſtop- s 
cock EE to the hole for ſuction in the 
pneumatic engine. 4 


GG Is a metalline veſſel ſhutting in the 
commiſſures of the veſſels with the dia- 
phragma, and alſo the ſtop-cock, that jt, 
being filled with water, may keep all ſafe 
from the external air. This veſſel is to be 
ſodred to the veſſel AA. 


Wr uſe this engine after the following 
manner: taking away the diaphragma 
BB, we put the things to be boiled into 


the veſſel AA, and fo ſet it in a conyeni- 


ent place, that it be not ſhaken, whilſt ir 
is evacuated; then putting on the dia- 
phragma BB and the veſſel DD, we put 


to the pncumatic engine, and making uſe 


of the tube FF, the air is pumped out of 


. the veſſels, the veſſel GG being yet firſt 
filled with water. Then the ſtop- cock is 


to be ſhut, and taking away the tube FF, 
we may place the evacuated engine on the 
fire, and the vapours aſcending through 
the tube CC, are condenſed in the upper 
veſlel, and ſo we have a liquor diſtilled in 
vacuoz and the quantity of the generated 


air, is known by the mercurial gage H, 


but that muſt be kept up in the top of the 
receiver, left the mercury do exhale, by 
reaſon of too much heat. | 
Norz, that round pieces of paper, per- 
3 


veſſel GG. 


M ni font nl lov » 6 8 035: 
forated in the middle, are 155 aid ore 
A, 0 , 3 1 


the orifices of the veſſels AA, D, to the 


end they. may be better joined with the 


- 


_ diaphragma;, and the commiſſures of the 


tube FF with the ſtop-cock and pneumaic 
engine are to. be fortified with cement, and 
the ſtop-cock EE is ſo to be diſpoſed with 


the veſſel GG, that part of the key may 


be prominent, withqut, the. veſſel throug 
che hole, that ſo it may conveniently be 
turned, and yet geyeftheleſs, the ſtop- 
cock, with the diaphragma, may be taken 
out, of the yeſſe] GG, whilſt the veſſel AA 
is to be filled with fleſh or any other matter. 
And that is, very ealily done in this man- 
ner: the key conſiſts of two parts, one 
of which M is turned in the ſtop · cock it- 
ſelf, by means of a certain chink, which 
receives the ſmall protuberance of the 
other part OO, which. other part doth 
exactly fill the ſmall pipe NN, faſtned to 
the veſſel GG, and being prominent out- 


 wardly may eaſily be turned in it, and 


communicate its motions to the other part 
M, but it is drawn outward whilſt the 
diaphragma BB is to be taken out of the 
_ Fig. 2. Sh ws you another inſtrument, 
herein differing from the former, that it 
is almoſt all of glaſs, and affords a longer 
paſſage for the vapours., 
BB Is not a diaphragma, but only a 
ſmall tube, poliſhed at both ends, that it 
may exquiſitely ſuit with the orifices of the 
JJ ECD oat 
AA DD Axe two veſſels, whoſe ori- 
fices are applied to the tube BB, and ſo 
the vapours are eaſily tranſmitted from the 
%% ß ³ĩ˖».¹ 5 4 
EE FF GG I, have the ſame uſe as in 
the former ſcheme, and the whole inſtru- 


ment is to be evacuated after the fame 


manner, and placed upon the fire; except. 


that here the veſſel AA, as being made of 


glaſs, muſt not be put on an open Ws 
but in balneo Marie, or on ſand, and 1 ' 
vapours will be condenſed in the ver 
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 Phyfico-mechanical E XeERIMENT 


ARTIELE 1. 
Syeral ways uſed to help the production of 
EE + 


EXPERIMENT I. 


July 11, 1676. BecavsE it appears by 
the new experiments publiſhed at Parzs, in 
the year 1674, and which are to be fold by 
Jobn Cuſſon in St. Fames's-ſtreet, that 
| bread alone can produce no air in vacuo, 
we were willing to try, whether yet it did 
not contain ſome air, which might come 
forth ſome other way. I therefore inclu- 
ded a little piece of bread, very moiſt, 
and a little kneaded, in vacuo with a mer- 

curial gage. | 
July 12. In fix hours ſpace no air was 
produced yeſterday, bur this night a little 


brake into the receiver, as much as did 


ſuffice to ſuſtain three digits of mercury : 
the reaſon was, becauſe J had neglected to 
fortify the cover with turpentine. 

Towards the evening, I found the mer- 
cury higher, by one inch, or thereabour, 
and I am very certain, that nothing had 
entered from without, © oe = 


July 13. This night alſo the mercury 
aſcended higher, but my gage was not of 


that fort, as exactly to diſcover many 
degrees. „ 


July 26. Tuis day the piece of bread 
diſſjoined its receiver from the cover, by 


the force of the produced air, and the ſmell 
of it was acid. e e 


Hence it follows, that water is a fit 
diſſolvent to draw forth air out of bread. 


EXPERIMENT Il. 
July 11. I tried another way to extract 


air from bread, for by the help of a burn- 


ing glaſs T burnt bread in vacuo, and fol 


found, that the bread did generate much 


air, and that air did ever and anon break 


out, as by fulmination: whence it ſeems. 


. probable, that air is contained in bread, 
but it is ſo cloſely coarctated therein, that 
no eaſy operation can give it a diſcharge; 


but if any thing could diſſolve and looſe 


that knot, it may then produce great 
effects. e ee e F 
EXPERIMENT III. 


Sept. 22. I took eight ounces of dried 
orapes, and, with ſeven ounces of water, 


included them in a receiver, able to hold 


twenty-two ounces of water; the grapes 


were bruiſed. - 77 


Sept. 23. Tux receiver was demerſed 
under the water all this night, yet the 
mercury aſcended two whole inches. 
Sept. 30. In ſeven days ſpace, the mer- 
cury came to the height of ' thirteen 


inches. | 


Octob. 5. In five days ſpace, the mer- 
cury ran up twelve inches, and was now 
twenty-five inches high. . 

Octob. 18. THe mercury did not pro- 
ceed to aſcend with the ſame ſwiftneſs, and 
the air began to paſs out of the receiver, 


but not before this day; yet theſe grapes 
produced much more air than thoſe, which 


I had included without water. 


See Art. 
IX. Exper. I. e 


EXPERIMENT lx. 
 Fuly 12. I included of raiſins of the 


ſun bruiſed ten ounces in vacuo, with a 


ſufficient quantity of water -to promote 
fermentation. eng 
Tuly 14. In two days ſpace, the raiſins 


had produced ten inches of air. 
Asour the evening the mercury was 

about fifteen inches high: the fifteenth 

day, the mercury had almoſt reached to its 


accuſtomed height. 
July 16. THis day, in the morning, 
I found the receiver ſevered from its cover, 


and the air breaking forth through the 


O 
water, in which it was demerged: I in- 


cluded the ſame raiſins again in vacuo. 
Fuly 18. Tis day, in the morning, I 


found the air again breaking our. 


Judy 19. I ſhut up the fame raiſins in 
the ſame empty receiver. 7 

Fuly 21. nis day I found the receiver 
full, and the air breaking our of it. 

I again ſhut in the ſame raiſins in the 
fame exhavulted receiver.: ET: 

0.133 T July 
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The Second ConTiINUATION of 


July 23. YESTERDAY, about noon, I 
found the whole receiver almoſt full of air, 
and this day in the morning I perceived 
the air to paſs out very often. From the 
firſt experiment of art. IX. it appears, 
that grapes, without water, can generate 
but little air: fo that it is manifeſtly here- 
by, that water is a fit medium to elicit air 


out of them: it is alfo evident, that the 


produCtion of air is not begun preſently 
upon the affuſion of water; but it pro- 
ceeds on with greater ſwiftneſs, after that 
the parts of the water in five or ſix days 


time have more deeply ſunk into, and per- 


vaded the grapes. 


EExPERIMENT V. 

Aug. 13, 1677. I included pears in 
two receivers in vacuo; and plums in 
another. | 

Aug. 16. In three days ſpace, all my 
receivers were filled with air, newly gene- 


rated; yea, one of them, which included 
the 


pears, becauſe I had left it expoſed to 
the rays of the ſun, in the ſpace of twenty- 


four hours, was ſeparated from its cover; 


whence we may conjecture, that the pro- 
duction of air is very much promoted by 


the heat of the ſun. 


ExPERIMENT VI. 


 Oa0b. 16, 1677. I took two ounces of 


grapes bruiſed, and ſecured them from the 
ingreſs of air, in an exhauſted receiver 
capable of containing twenty ounces of 


O06. 17. Tae mercury roſe higher 
about one half inch. 

Ofob. 18. Tarse laſt twenty-four 
hours the mercury ran up about another 
half inch. _ 5 | 

OZob. 20. Thnx height of the mer- 
cury was two inches. 

Tre 22 it was almoſt 4. 

TRE 27 it was almoſt 6 inches. 
Jan. 2, 1678. Tux mercury, as yet, 
came not to the height of 10 inches. 


O06. 16, 1677, I put three ounces 


duction of air in vacuo, though in com- 
mon air it wholly hinders it. See the IId, 
VIIIch, and XIVth experiments of the 


ed at all. 


TowaRDs the evening the height was 


grapes kept ſo long a time do rather ac- 


of bruiſed grapes, with half an ounce of 
ſpirit of wine, into a receiver able to hold 
30 ounces of water, and then J exhaufted 
the air. | | 
Octob. 17. Taz mercury aſcended but 
a very little. , 
Oñob. 18. Taz mercury came not up 
to the height of one quarter of an inch. 
Ocktob. 20. TRHE mercurial gage was out 
of order. 
Jan. 2. 1678. I this day found my re- 
ceiver filled with air, and alſo, when ſome 
of the liquor was poured out, ſome bub- 
bles were formed in the turpentine about 
the orifice, and were broke outwardly. 
From this experiment, made in two re- 
ceivers together, it ſeems to follow, that 
ſpirit of wine doth much advance the pro- 


Ild article. 


EXPERIMENT VII, 


July 19, 1678. I put muſt, expreſſed 
from grapes bruiſed, and kept for 10 
months in a veſſel ſtopt with a ſcrew, into 
the ſame receiver, being alſo ſtopped with 
a ſcrew. J 


July 21. TRE mercury had not aſcend- 


23. Tux height of it was 3. 
24. THe height was 5. 
25. In the morning it was 104. 


137; and the muſt got out, 

26. Tux muſt was almoſt all out of 
the receiver; and although the air now 
did poſſeſs double the ſpace it did yeſterday, 
yet it kept up the mercury in the ſame 
height. | 5 
27. Azour half of the remaining mult 
brake forth this night, becauſe I had 
omitted to ſet the ſcrew, leſt the receiver 
ſhould have been broken in pieces. 

From this experiment it follows, that 


quire than loſe a fermentative virtue. 


EX p- 


Phpyſico- mechanical Ex YHERIMEN ITS. ad 
height of the mercury was 29; in the 


ExXPERI „ 


Jan. 30. I put two quantities of apples, 
boiled the day before, into two receivers 
ſtopped with a ſcrew; with one of them I 
mixed one third part of ſugar, the other 
had no ſugar at all. 

N. ALL theſe receivers were quite full. 

Jan. 31. I included raw apples bruiſed 
in three receivers; in one of them I mixed 
one third part of ſugar; the ſecond was 
without ſugar, and ſo was the third, but 
it differed herein from the ſecond, that it 


was ſix times as big: for by this means, 


we may know, whether the capacity of 
the veſſel, or the mixing of ſugar, or the 
crudity of the fruit, can promote or retard 
the production of air. 5 

Feb. 10. In that receiver only, which 
contained the raw apples with ſugar, ſome 

RB, 88 
_ Feb. 14. TE raw apples with ſugar 
had impelled the mercury up to 20 in- 
ches; thoſe that were boiled with ſugar, 


to two only; in the other receivers no air 


was produced. 


Feb. 18. IN the receiver containing the 


raw apples with ſugar, the mercury came 


to the height of 56 inches; in that con- 


taining the boiled apples with ſugar, the 
height was three; in the other receivers 
there was alſo ſome air produced, except 
in that wherein the boiled apples without 


ſugar were put. I opened that receiver in 


which the apples had produced ſo great a 
quantity of air; yet the apples ſeemed 
hardly to be fermented, but were endued 
with a moſt pleaſant taſte. 

Feb. 21. Tas boiled apples without 
ſugar had loſt ſome of their juice; and, 


opening the receiver, I found the cover 


to be broke, and yet the apples were not 
rotten at all. | 

March 1, In the great receiver, con- 
taining the raw apples, the. mercury was 
25 inches high; and in the little one, only 
7 but in that where the apples were boiled 
with ſugar, the mercury had aſcended to 


9 inches. 


1 March 8. In the great receiver the 


leſſer 22 53 and where the boiled apples 
with ſugar were, the altitude abode at 9g 


digits. 


March 17. Tux juice got out of the 

great receiver; in the little one the height 
was 67; where the apples were boiled with 
ſugar, it was 15 digits. 
_ From this experiment it ſeems inferra- 
ble, that ſugar, the crudity of the fruir, 
and the largeneſs of the receiver, do alt 
contribute to the production of air. 


ARTICLE . 


Several ways 10 binder the production of air. 


ener . 
Dec. 21, 1678. I made paſte of bread- 


corn- meal, without leaven, and put it into 
an empty receiver; and then [ put the re- 


ceiver in a certain apartment, with fire, 
which there kept a greater heat than is wont 
to be in the middle of ſummer; yet the 
dough or paſte produced no air in 10 hours 
ſpace: whence it ſeems to follow, that if 
dough hath once ſuffered too much cold, 
It can ſcare recover its faculty of ferment- 
ing; for, ſome years ago, when I made 
dough without leaven in the ſummer time, 


it produced very much air ix vacuo in a 
ſhort time. | 


ExrERIMENT II. 
May 23. I included three ounces of 


dough, kneaded with leaven, in a receiver 


capable of holding 30 ounces of water; 
I alſo poured upon it ſome quantity of 
ſpirit of wine, to try whether fermentation 
would be hindred by that means. 

May 24. The mercury was there inches 


high. 
26. Little change. 
27. No change. 
29. No change. 


June 2. It ſeemed to have aſcended a 


Dec. 


little higher. 
14. No change. 


14. No more air being produced 


from the dough, I took it out from the re- 


ceiver, and found the ſmell of it not grate- 


ful, 
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double its accuſtomed ſpace, and made a 


on the contrary, the mercury 
was depreſſed an inch and half. 


duce air, and the mercury was almoſt 27 


WA abour. 


* 


The Second CON r 


ful, but ſubacid: I put it into an empty 
receiver, and there it roſe or ſwelled. to 


little ebullition. 

May 23. I included three ounces of 
dough kneaded with leaven in a receiver 
able to hold 50 ounces of water, but here 
I mixed no ſpirit of wine. | 

May 24. The mercury was 19 + inches 

Bw ((( 

May 26. IT 25 38 inches high. 

2207. Turk was no change. g 

Decem. 14. TRE mercury perſiſted in 
the ſame height; and this day, opening 


the receiver, I found the dough of a moſt 
eich melt 


| From which experiment it ſeems to fol- 
low, that ſpirit of wine, even in dough 
kneaded with leaven, doth hinder the pro- 


_ duction of air. | 


EXPERIMENT III. 


Aug. 29. I included pears, with a 
mercurial gage, in a receiver full of water, 


and then I intruded air into it, till the 
mercury ſtaid at 26 inches higher than it 
was wont; within a quarter of an hour 
one of the pears was broken, and after- 
wards almoſt all of it was reduced to the 
conſiſtence of a-pultis. 


Aug. 30. In 24 hours ſpace, the 
pears ſeemed to have afforded no air; but 
in the gage 


Aug. 31. I this day found no change 


in the height of the mercury. 


Sept. 1. Now the pears began to pro- 


digits high. 1955 
Sept. 2. In 24 hours the mercury aſ- 
cended more than eight digits, and now it 
was 35 digits high. 5 ts 
Sept. 3- THe height of the mercury 
was increaſed 17 digits high or there- 


Sept. 4. Wirnix theſe 24 hours the 
mercury role ſeven digits higher, and reſted 
then in 59. | 

Sept. 5. 
pear being broken, was become black. 


it came now to the 67 digits and 4 beyond 
what it was accuſtomed. 5 


depreſſed to the 38th digit, and ſome of 
the water had broke out; and therefore 1 


er by ſix digits, reaching to 70. 


abide in the ſame place; but this day it 


not changed; but this day I found it had 
deſcended to 69 digits; though the rein 


Ir was 64 digits high; a 


I N:U.A.T.1.0N of 


Sept. 6. TnRrEE digits and more he. 
ing added to the height of the mercury, 


. 


Sept. 7. Ir deſcended three digits, and 
reſted again in 64. £ t 
Sept. 8, This day the mercury was 


ſtraitned or ſet the receiver with a ſcrew, 
Sept. 9. .THE mercury aſcended full 
three digits, and now ſtuck ſuſpended 
abave 67 „„ | 
Sept. 10. IN 24 hours it mounted 1 
3, and ſtopped almoſt in 69, 
Sept. 11. Now it began to deſcend 
again, and was no higher than 67 digits; 
yet I am certain, nothing had eſcaped out 
of the receiver, but it was a ſharp cold 
night. - I” 
Sept. 12. No change did evene. 
Sept. 13. TRE height of the mercury 
did again decreaſe; it was not above 64 
digits: the cold increaſed. | 
Sept. 14. IN 24 hours it became high- 
Sept. 16. Ir was 69 digits high, or 
tthereabouts. K 
19. Ir remained in the ſame place. 
20. Ir again reached to 71. 
Sept. 23. The mercury was again de- 
, 
. OFob. 1. It came now to the height of 
75 digits. „ 5 
Octob. 3. VEST ER DAV] found no change 
at all in the mercury; but this day it ſtuck 
in 70; and the cold was very bitter. 
OZ0b. 5. VEST ER DAV the mercury did 


reached to 75: it was a rainy day. _. 
O06. 7. IT continued rainy; and the 
mercury continued in the ſame place. 
O#06b. 10. HiTHERTO the Mercury Was 


ceaſed not. 

Ollob. 12. YESTERDAY. the , mercury 
flood fill; bur this day it. was depreſſed to 
65 digits: and the cold weather returned. 


Cai. 


& 
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- 0846, 13. The height of the mercury 
14. Ri se 9. | | 
15. F The ge was | _ 
24. The height was 68. It was 
a cold ſeaſon, 


Nev. 2. The height was 64. The cold ; 


encrealed. | 
5. The height was 80 2. The 
cold abated. 


2. The height was 65. It was a 


27. The height was 68, It was a 


_ thaw, 
Dec. 6. The height was 61. It was a 
Very bitter froſt. . 
From the former experiment we may 
learn, that fruits in a great compreſſion of 
the air, cannot produce ſo great a quantity 
of air; for when I made an eſtimate of the 
quantity of the fruits, and of the ſmall 
ſpace which is to be filled with air; IJ found, 


that that quantity of air was not + part of 


that, which had been produced in an emp- 


ty and a large receiver; yet the cold of the 


water might alſo give ſome impediment to 
the generation thereof, as the following ex- 
periment will confirm. Ny 


is produced by iterated turns, and, as it 


were by reciprocations, even as all bodies 


in motion, by the force of their gravity or 
of their ſpring, are carried beyond their 
point of reſt, and ſo ſuffer many vibrations, 
or goings and returnings. Now although 
cold and heat are not the ſole cauſes of ſuch 


reciprocations, yet they ſeem to contribute 


much thereunto. 
 ExXPERIMENT IV. 
Feb. 22, 1677. I INCLUDED 10 ounces 
of paſte in a receiver capable of holding 22 
ounces of water, and afterward I thruſt as 
much air 1nto 1t as was ſufficient to ſuſtain 
73 digits of mercury, beſides the wonted 
Preſſure, in two hours ſpace I perceived no 
ſenſible change. - 
Feb. 23. In 18 whole hours the mer- 


cury ran up ſeven digi its heig 
9 p igits only, its height 


the height of one digit. 


Is ſix hours ſpace it was now afcended 


three digits; its height was 8 3. 


Febr. 24. c 90 
: on 6 397 
26. (1 . 101 
27. >Its height was4 105 
. | 4407 
March 1. 1112 


AnD water ſeemed to be expreſſed out 
of the maſs. | 
March 2. N. 1: 120 
rs height was] 5 
4, & 5. It ſtayed at 121 
March 8. Tnese two or three laſt days, 


the froſt being diſſolved, the mercury ran 
up four digits : the height thereof was : 25. 


March 10. YtrsTERDAY the mercury 
perſiſted in the ſame height; but this day, 
mounting ſix digits, it ſtayed in 131. 
March 21. By reafon of the long cold 
ſeaſon, no air was produced; but in the 


three laſt days the mercury aſcended ſeven 


digits, and ſtayed in 138. 


April 4. VES TERDAY I perceived the 


mercury had aſcended, but I deferred ex- 
actly to meaſure the quantity till this day: 
but in this very night one of the iron-wires, 


that ſtraitned the receiver, was broken, and 
Ir is alſo farther manifeſt, that the air 


ſo the receiver was ejected to 4 or five foot 
diſtance. | 
From this experiment we may conjec- 
ture, that the compreſſion of the air did 
very much hinder the production thereof; 


for that is wont to be perfected in paſte in 
two or three days ſpace. Moreover, cold 


doth much hinder the ſame production. 


Exe ERIMEN T V. 
March 1, 1677. I included two ounces 


of raiſins of the ſun, with ſix ounces of 
vinegar, in an emptied receiver, and bub- 


bles in a ſufficient quantity did break 
fourth : the raiſins were bruiſed. 
March 2. Tae mercury in 24 hours 


ſpace aſcended not to the height of half a 


digit: yet ſome bubbles ſtill appeared. 
March 25. Tux vinegar did always 

appear interſperſed amongſt ſome of the 

bubbles, yet the meicury aſcended not to 
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The Second CON TINUVATION of 8 


By this experiment it appears, that 


vinegar doth hinder the production of air 
and fermentation, ſeeing otherwiſe raiſins 
are wont to afford much air. 


EXPERIMENT VI. 


Abril 5. 1 included 10 ounces of paſte 


in a receiver capable of 22 ounces of wa- 


ter: afterwards I intruded air into it, as 


much as ſufficed to ſuſtain 128 digits of 
mercury, beſides its accuſtomed height. 
In fix hours ſpace the mercury mounted 
up four digits, and ſtaid in 132. 
April 8, IN 16 hours the mercury tan 
up nine digits higher: it ſtaid in 141. 
Nix E hours after the mercury was not 


- Changed. 


April 9. Tunis day, in the morning, 


1 perceived ſome air had broke forth, and 


the mercury was depreſſed to 130 digits, 


and therefore with a ſcrew I ſhut the recei- 
ver more cloſely, and thruſt in 11 digits of 
new air: the height was 141. 


April 10.) | ſ151T 
11. 5 | "I 136 
12. 1168 
2 ; 4 The height was 8 
13. 1 9 183 
16. | 187 
17.4 


1191 

April 27. For eight whole days the 
mercury kept its ſtation in the ſame place, 
but theſe two laſt days it aſcended ſeven 


digits, and ſtaycd in 198 above its wonted 


height. 


April 30. Pzrcervinc the mercury 


to perſiſt in the ſame height, I a little re- 


laxed or eaſcd the ſcrew, that ſome air 
might break forth; and when ] ſaw, that 


the mercury had fo far deſcend:d, that it 
exceed d its accuſtomed height only 30 di- 
gits, I preſently fer the ſcrew, that fo I 
might know, whether that remiſſion of 
the ſpring of the air would afford any 


place for new air to be generated; and 


truly in two or three minutes time I found 
tne mercury to have aſcended ſenſibly 
higher, ia 
Taree hours after, making an admea- 
3 


— 


ſurement, the mercury was found 12 di- 
gits higher; for it came to 62. 
Ix five hours ſpace it aſcended one digit 


and and no more. 


May 1, In 15 hours the mercury gat 
higher only one digit. 5 | 
May 3. YESTERDAY the mercur 
perſiſted in the ſame height, but this day 
it was higher by 1%, and remained in 

66. . | 
May 4. Tux mercury was not changed 
at all, and therefore I ſuffered all the air 
to eſcape : but ſomething hindered, that I 
could not quickly ſet the ſcrew ; whence it 
is probable, that very much air, which at 
that time was produced, got out of the 
receiver; yet nevertheleſs, after the re- 
ceiver was again ſtraitly ſtopped, I per- 
ceived, that two digits of air and more 
had been produced in five or ſix minutes 
time. u 
May 7. Tux mercury, in three days, 
again mounted two digits. | 
May 8. Tux mercury was higher by - 
a digit. "IPO Ko f 
May 11. TuosE two laſt days the 
mercury again ran up half a digit, and 


not much more. I included this mals, 


almoſt unfit, as it ſeemed, for producing 
of air in vacuo; and then, in five minutes 
ſpace, the mercury aſcended to the height 
of one digit. | PR. 
May 21. Ix did not yet aſcend quite 
three digits. N 
May 30. Tu mercury ſtaid at the 


height of four digits and 4. 


By this experiment it appears, that all 
the air, producible from paſte, may be in 
a manner generated in a great compteſ- 
ſion; yet it is ſomewhat reſtrained by that 
hindrance, which at length, in a leſſer 


compreſſion, will break forth in a ſhort 


time. | 

Mos zOvER, we have a confirmation by 
this experiment, that air is producible by 
repeated turns and operations; alſo, that it 
is produced more ſlowly in compreſſed than 
in free air: for ſuch a production, in free 
air, is wont to be perfected in two or three 
days time. A Wh 


| Phys mechanical E XPERIMBENTS. 


EXT AI VII. 
Artificial air. 


uly 30, 16 1 included plums and 
= Bs 0 of: them being cut aſun- 
der, in an empty receiver, and afterwards 
I immitted as much air, produced out of 
cherries, into the ſame receiver, as was 
ſufficient to ſuſtain 64 digits of mercury. 
Aug. 1, Oun fruits had produced no 
air, but grew yellow, by reaſon of their 


vyere in common air; See next col. ä 
Aug. 3. Tunis day JI found the mer- 
cury a fte higher, and that apricock, 


of ſome drops een, 0 44 


more and more ſoft; the mercury was 
59 digits high above its wonted preſſure. 


. 1 
29: 70s 

IO. 4-2 71 
11. be height of i it 80 74 

e 78 

14... | | 80 
. 180 


16. and the days following it a- 

bodee at the ſame height. 

1 The height of it was 77; 
though I. certainly knew, that 
nothing had iſſued or eſcaped out 
of the receiver. 

29. Seeing I found, that Sher 
the fruits nor the height of the 
mercury were changed any more, 
I opened the receiver, and per- 
ceived, that the apricocks had 
kept their colour very well, but 
the fleſh of them was ſpungeous, 
and their taſte ſubacid; many 
bubbles had broke forth from 


freed from the circumſtant preſ- 
ſure. 1 


Common air. 


Ju 30, 1677, I included the half 


parts, cut off from the fruits aforeſaid, 
. IV. 


overmuch ripeneſs, more than thoſe which 


- which remained whole, ſeemed to be fall 


Aug. 7. Taz. whole apricock grew 


them, at the time they were 


in a receiver full of common air; and 


with them alſo ſome fruits of the ſame 
kind uncut. 


July 31. I found the mercury had at- 
tained eight digits high. 
Aug. 1. Ar ſix o'clock in the evening 
the mercury was 21 digits high; in the 
other receiver it was not moved. 
Aug. 3. Ou fruits kept their firmneſs 
much. better than thoſe, - which were in- 
cluded with artificial air. The height of 
the mercuty was 35 digits. 
Aug. 4. Thx height of the mercury 
was 42 digits. 
Aug. 6. Our whole apricock ſeemed not 
at all to be altered. The height of the 
mercury was 57, 
1 5 ST 
5. The height of it was 929 
„ ; 113 
10. 1124 
Tux colour of the whole apricock yeſ- 
terday began, and now proceeded, 
to wax 1 No moiſture ap- 


peared. = 
Aug. 11. (137 
„ ͤößöÜ ]ĩ1ũ;·—6BW4o 5 TRACT. 
14. The height of it was 163 
15.1 | - 171 
16. 171 


17. and the days following! the 
ſame height remained. 
27. The height was 182. 
29. When 1 ſaw, that neither the 


fruit nor the height of the mer- 
cury were changed any more, I 


opened the receiver, and found 
the apricocks of a more acid 
and leſs acceptable taſte, than 
the others in factitious air; yea, 
their pulp was of a very good 
colour, but ſpungy: they ſent 
forth many bubbles, as the 
others did. 
Fs oni this experiment made in two re- 
ceivers together, it is probably collected, 


that the artificial air of the cherries was a 


great hindrance to the apricocks, that they 


could not produce air; yet, notwithſtand- 


ing, it doth advance the alteration of their 


1 8 colour 
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colour and firmneſs; and is alſo good 


preſerve their taſte, 


ExezxIiMEnT VIII. 
Grapes without ſpirit of wine. 
O#ob. 10, 1677. I ſhut in an ounce 
and half of grapes, unripe and bruiſed, 


in a receiver, that would hold 10 ounces 
of water; I drew out no air. 


O29. 11. The mercury aſcended a little. 


12. There was but a ſmall change. 

13. The height was 4 a digit. 

17. The height was one digit. 

18, The height 1 2. 

19. The height almoſt four digits. 

20. The height the ſame, but fome 
finew or mouldineſs appeared 
in their ſuperficies. 

21. The height was 4 2. 

22. The height remained the 

2 7 ſame, but the mouldineſs 


24.] or fine w encreaſed. 
26. — T:.8S+ 
F 27. 6 
3 | Oz 
| Nov. 2. 18 
. * 
. 8. 10 
Nov. 9. 3 12 
12. *The height of it was J 15 
14. | 17 
18. | | 23 
21. 26 
Dec. 8. . 136 2 
12. „ 
Jan. 6, 1678. The height was 36. The 


air broke out. 


Grapes with ſpirit of wine. 
OZ0b. 10, 1677. I made the ſame ex- 
iment in another receiver, obſerving the 
ame circumſtances, ſave that here I mixed 
two drachms of ſpirit of wine with the 
grapes. 2 PER, | 
OZob. 11. The mercury was not 
changed. 
12. There was no change. 
13. Themercurywas not moved. 
17. It aſcended a little, 


1 


The Second ConTiINUATION oof 


an emptied receiver, with ſome 


into it: the peach being ſoftened, was fb 
depreſſed, that the lower part of it did a 


to paſs, that the ſuperior part had con- 


them, ſome. 
not touch the peaches, unleſs it were ele- 


O06, 18. The height of it was not yet 
a2 quarter of an inch, 
19. It was moved but a ve 

Jan. 6 Tur eee 
an. 6. Tus ring all the 
time elapſed, had — no = *q 
By this experiment N in a double 

receiver, it appears, t irit of wi 

doth hinder fermentation. x X * 
EXPERIMENT IX. 
Odob. 17, 1677. I put one peach into 
| quantity of 
ſpirit. of wine, which yet could not touch 
the peach, unleſs it were elevated into 
vapours. | 
March 27, 1678. J drew out the peach, 
which had kept its colour, only it had loſt 
its firmneſs, Though the receiver was but 
ſmall; yet it was not filled with air, for 
when it was opened, the air ſeemed to ruſh 


little touch the ſpirit of wine; it alſo came 


tracted the taſte of the ſpirit of wine, as 
well as that, which was immerged in it, 


EXPERIMENT X. 
Air with ſpirit of wine. . 
Oñ̃ob. 17. I included five peaches in 
an exhauſted receiver, and her with 
ſpirit of wine, which could 


vated in form of vapours. 
Ooh. 18. The mercury aſcended not 


at all. : 

20. The height of the mercury 
was 3 . 

21. 

22. 

8346 

26. The height of it was 


. Nov. 2. 
„ 


Nov. 6 J Ic kept the ſame height. 
Dec. 8.) . 2 

16, > The height of it wasy 19 = 
27.) 25 20 2 


Jan. 


Phy feo-mechanical e Tx 


Jan. 6, 1678. It was 23. 
March 28, 1678. It was 31 K. 


Air without ſpirit of wine, 


' 080), 15. I included five peaches in a 


receiver full of common air, without ſpirit 
of wine. 
Ogob. 18. The mercury aſcended not at 
all. 
20. The height of the mercury 
was five digits. 


21.0 3 
22. e 110 
23. | VS 
26. | 5 | 12 
Nov. 2. e 
6. Tn height of it wasy 25 
12. The height o 1 
1 5 420 
= hes 121 
Die. ED 13s 
16. „ 
| | 28 2 | 


Jan, 6, 05 8. The height w was s 32. I 
March 28, 71678. The height was 33 4. 
April 15. Taz liquor in the lower part 
of the receiver had broke all out, and the 


air followed it; ſo that 1 took out the 


peaches. 


By this e we learn, that the 


very vapours of ſpirit of wine do ſome- 


what hinder fer mentation, yet much leſs 


than the ſpirit itſelf. 


EXPERIMENT XI. 
Paſte with leaven or ferment. 


April. 27, 1678. I included an ounce 


and half of paſte mixed with leaven, with 


common air, in a receiver able te hold 2 3 


ounces and a half of water. 


April 28. The height of the mercury 


in the ge was 2 2 
April 30, The height of it was 3 +. 


May 4. The mercury was depreſſed, 


| Though no air broke forth, and the paſte 


was mouldy, The height of it was 2 2 : : 
May 6. 


"> > 
10. The height of it vas) 3 , 
* So 4 


May * q 47 
5 
45 | 6 
3 8 
June 2.4 The height of it was 9g 
6. 3 
„ Fl 10 * 
Ty $7; 113 * 
19. 15 


Piaſte twithout leaven. 
April 27, 1678, J included an ounce 


and half of paſte, without leaven, with 
common air, in a receiver capable of hold. 


ing 23 ounces and a half of water. 

Abril 29. 

not aſcended; but this afternoon I found 

its height to be a quarter of a digit. 
April 30. There was no chang 


May 4. The mercury aſcended but very 


rh od the paſte was finewed or moul- 


"My 6. The height of the mercury was 


four digits, 

8.) 55 

10 | 75 

14 10 2 

17. 1 * 

20. 1 13 2 

24. The height of it was? 1 * 
423. 1 

June 2. ED 20 2 

6, | 141 

14. OS. 


By this experiment, made in two re- 


_ ceivers at once, it ſeems clear, that leaven 


doth rather hinder than help the production 
of air, if the paſte be not made in a Place 
hot enough. 
ExyzsRIMENT XI. 
Paſt e with ſpirit of wine. 


May 23. 1 included an ounce and a half 
of — Sg without leaven, in a receiver 
capable of holding 25 ounces of water, 


and I poured ſpirit of wine on the paſte. 
May 24. The mercury was one digit 


high. 
26. It was almoſt two digits high. 
27. It was 2 2 


31. There was no change. 
tt 


HitHerTo the mercury had 
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noſtrils with a ſubacid ſmell. 


De Second ConTINUVATION of 


Jo 24... 0 32 
1 . re height of it mas} 4 | 
10. 045 


July 19. No change. : 
Decem. 14. Wu the height of the 
mercury was no more changed, I opened 
the receiver, and the paſte affected my 


* 


Paſte without ſpirit of wine. 

May 23. I included one ounce and a 
half of paſte, without leaven, in a recet- 
ver capable of holding 25 ounces of wa- 
ter; but I added no ſpirit of wine. 


May 24. There was no aſcenſion of 
the mercury. 85 5 | 


May 26. It was three digits high. 


Ie) E 
28. | 151 
June 2. The height of it was 2 
i | wr 
"230.} Woe 22 
Fuly 4. L20 


July 19. The mercury little exceeded 
This day I found, 


30 digits. 

that the air had broke out, and 

therefore ſet or ſtraitned the 

„ TH 

Decem. 14. TE mercury came again 

to the height of 15 digits; but this day 1 

opened the receiver, and found the paſte 
very ick. 5 5 

From theſe experiments, made with 

paſte, in-a four-fold receiver, at one and 


the ſame time, it ſeems to follow, that 
| ſpirit of wine doth very much prejudice 


the production of air; and the rather, if 


the paſte be wrought with ferment :- beſides, 


it is clear, that - paſte without ferment, in 
tract of time, will produce no leſs air than 


Paſte with ferment. 


ExPERIMENT XIII. 
Odtob. 11. I included new ale in. a 
receiver, exactly filled by the help of my 
pneumatick engine, that ſo no air might 
be left; and I included another quantity 


of the ſame ale in another receiver, where. 
in ſome room was allowed for the air. 


Octob. 12. I this day found the cover 
of that receiver, in which I had left ſome 
air, to be broken, and therefore I trans- 
fuſed the ſame ale into. another receiver, 
in which there was room large enough left. 
for the air. In the receiver exactly full, 
the mercury aſcended a little. 

Octob. 13. In the receiver exactly filled, 
the height of the mercury was 13 digits, 
though it had been ſhut up a ſhorter time, 
and a much larger ſpace was left therein, 
in which the air newly produced might 
hav omen cimed. ooo he 

OXob. 14. In the full receiver the 
height was 13; in the other receiver, 18. 
Towards evening 1 found the full receiver 
to work with greater ſwiftneſs, for the 


height of the mercury in it was 22; and 


in the other 20, 5 
Octob. 15. In the full receiver the 
height of the mercury was 42 digits; in 
the other 26. Beſides we muſt mark, 
that ſome bubbles of air, which in the 
full receiver had poſſeſſed its upper part, 
now did wholly vaniſh ; and - beſides, -the 
ale did occupy a long ſpace in the mer- 
curial gage, wherein before it was not. 
found. ; 67. 3 5 
Ockob. 16. Ix the full receiver the height 
Was 60 digits. In the other 30. 
18. Ix the full receiver the height 
Was 90. In the other 40. 
22. Ix the full receiver the height 
was 90. In the other 42. 
23. In the full receiver the height 
Was 108. In the other 30. 
26. Ix the full receiver the height 
was 108. In the other 60. 
238. In. the full regeiver the height 
was 134. In the other 63, 
Taz bubbles, which way 2 70 ap- 
eared again, yet nothing flowed out. 
. 5 Tax full Sx had loft 
much ale; wherefore I opened it, and 
thereupon all the ale ſeemed as if it would 
have vaniſhed into froth, unleſs I had ſud- 
denly ſhut the little” hole, which ! had 


opened : 
\ | 


- 
— 


Phyfico-mechanical Ex RRIME NI. s. 


opened: I tried it many times, that if the 
hole were opened in the gage, the mercury 
preſently deſcended ; but if the hole were 
again ſhut, it would ſpeedily aſcend ;- as 
if the compreſſion, being abated, had af- 
forded ſome facility for the production of 
air. The ale had a moſt pungent taſte. 
Nov. 9.” I opened the other receiver, and 
obſerved in a manner the ſame circum- 


ſtances. 1 
From this experiment it ſeems to follow, 


that ale, if the air be wholly excluded- 


from the veſſel, will ferment more ſlowly, 


than if ſome air were left with it: yet, in 


tract of time, it makes a greater compreſ- 
ſion, if no place be left for its dilatation. 


EXPERIMENT XIV. 

Peaſe with ſpirit of wine. 

June 27. I put green peaſe into an 
emptied receiver with ſpirit of wine. To- 
wards the evening the receiver ſeemed to 
admit the external air, and the mercury 
came to the height of 18 digits; and 
therefore I firmed the cover with turpen- 

. FFV 
June. 30. I perceived no more change 
in the height of the mercury. : 

July 7. No air was produced, even in 
the moſt vehement heat. 


Peaſe without ſpirit- of wine, 
June 27. I put new peaſe into an emp- 
tied receiver without ſpirit of wine. The 
receiver and the quantity of the peaſe were 
the ſame, as in the laſt mentioned experi- 
ment. „ 
June 28. Tux receiver was full of air, 
for I think it was not exactly ſhut; and 
therefore 1 again included the ſame peaſe. 
Towards evening the height of the mercury 
was five digits. e 


June 29. . C10 

„ 2 B $ bd ns 16 
Jily 1. (The height of it was\ 19 
5. | 126 
7. 30 


: faly 8. Tux air got out of the recei- 
ver being too much filled. | 
FROM this experiment, made in two re- 


ceivers at once, it appears, that ſpirit of 
wine doth alſo hinder the production of 
air in peaſe. 


ARTICLE HI. 


| The effefis of artificial air are different from 


the effefts of common air. 


EXPERIMENT J. 


June ig, 1677. I put cherries into an 
evacuated receiver. In ſix hours time the 
mercury came to the height of five digits 
and a half. | 

June 20. The aſcenſion of the mer- 
cury was 35. Towards the even- 

Ing it was two. 
N. The aſcenſions are always to be under- 

flood, as added to the former. 

June 21.) 5 
= #0 
23. 
24. | 
25. 5 | 
"2B. 1 
27.2 The ſcenſi a” 
28 7 The aſcenſion was 


wo 8 
p vm 
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TNT *. 
July 1. 
25 
34 
4. 
3 Go | 
The height was 48; but I tranſmitted 
the air into another receiver, and the 
mercury was depreſſed to the height 
of 25 digits. , . 
Fuly 6. The aſcenſion of the mercury 
four digits in one night's ſpace, 
7. The aſcenſion of it was 5 + in 
24 hours ſpace, ©. 
8. The aſcenſion of it was g. 
. The aſcenſion of it was 5. 
10. The aſcenſion of it was 6. 
11. The aſcenſion of it was 12 in 
'the ſpace of 34 hours. 
12. The aſcenſion of it was 7 
13. The aſcenſion of the mercury 
was three, the height about 92 
digits; but the air tranſmitted in- 
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The Second Continuation of 


to another receiver, the mercury 
ſtaid in the, height 50. 
July 14. | I4 
15.5 11 
© The aſcenſion was 13 
17. 2 | 
18. The aſcenſion of the mer- 
cury was nine, the height of it 
102, | 
19. The height of the mercury 
92. viz. becauſe I tranſmitted 
part of the air into another recei- 
ver. - -. 5 
20. The aſcenſion of the mercury 
was 15. 1 
22. Some air got out, and the 
height of the mercury was 63 2. 
23. The aſcenfion of it was 12 2. 
24. The aſcenſion of the mercury 


was four, the height of it was 
79 digits; but the air being 


tranſmitted into another receiver, 
the height ſtaid at 62. 
* 8 
26. 999. 
27. The aſcenſion was) + 
28. 15 4 
30. The aſcenſion of it was 10, 
the height was 98. Part of the 
air being tranſmitted into anather 
receiver, the height ſtaid at 
64. „ | 75 
31. The aſcenſion was 6. 
Aug. 1. The aſcenſion of the mercury 
was nine digits. „ 
2. The aſcenſion of it was 4. 
3. TI tranſmitted the air into an- 
other receiver, and the mercury 
abode in the height 68. 


4. I tranſmitted the air again into 
another receiver, and the mercury 


reſted in the height g4. 
6. The aſcenſion of the mercury 
was 7. i 
7. The aſcenſion of it was 4. 
wo There was no aſcenſion there- 
of. 
9. The aſcenſion thereof was 
three digits. | N 
Tux receiver being opened, 1 found the 


brake out. 


there were many 


cherries of a whitiſh colour, and of very 
little taſte; but the taſte they had was nor 


ungrateful ; their fteſh or pulp was ſpungy. 
From this experiment it ſeems to follow, 
that cherries contain much air in them, 


and that they produce it very irregularly, 
ERPERIMENVIT II. 


Paly 13, 1677, I put cherries into an 
empty receiver, and then I tranſmitted in- 


to the ſame receiver as much air produced 


from other cherries, as was ſufficient to 
ſuſtain 50 digits of mercury. : 
Fuly 15. YesTERDAY the mercury had 


not aſcended at all; but this day it was 


two digits higher, viz. in 22 above its 
wonted height. 3 | 
July 16. The height of the mercury 
„ 
17. The height of it was 25. 
26. The height of it was 43, 
Some air oo our. 
27. The height of the mercury 
was 45. Some more air made 
an eſcape, = 
30. The height of it was 52: 
31. The height of it was 61 di- 
ts, | | 
Aug. - Tax height of the mercury 
perſiſts in manner the fame, but the air 
Aug. 27. Tux air had all broke out 
for ſome time before: I took out the 
cherries, . and found them not to have loft 
their .colour, as they had in the former 
experiment; and beſides they had con- 


| trated no putrefaction nor mouldineſs, 


but had a taſte a little more acid than y 
were wont to have; and being opened, 
cavities in their pulp, 
like fermented paſte or dough, but not 
, 5 
From this experiment compared with 


the former it may probably be inferred, 


that in artificial air fruits do produce leſs 
air, and ſo they keep their colour and 
their taſte better ; for the cherries, in the 
former experiment, remained included in 
a receiver, nor much longer than choſe 
in this. | 

ExPE- 


* Phyfico-mechanical Ex YRRTNMEN VTS. 


ExpzRINM ENT III. 
| Common air, 

Sept. 10, 1677. I put fix ounces of 
unripe grapes: into a receiver capable of 
containing 25 ounces of water; and 1 
ſtopped it firmly, by the help of a ſcrew, 
with common air. : 
| Sept. 11, The mercury aſcended notatall. 


12. The mercury ſtopped a little 


below one digit. 


13. 43 

4. BS 
15. | 110 = 
16. 9 12 4 
1 >The height of it was 38 
19. | 3; 
20. : 20 
21. 122 
22.0 1 


23. The height of it was 27. The 
grapes were not altered. 
224. The height was 30. 
25. The height was 31. The grapes 
now began to be yellow. 


63 ©. 32% 
2 The height of it was 5 
30 35 


030b. 1. The height remained at 35. 


2. The height was 36. | 
2 TThe height ſtayed at 36. 
10. The height was 35. 
13. The height of it was 32 4. 


cold began to come on and en- 
creaſe. . 
Nov. 9. The ſame remained. 
Dec. 19. I found the air almoſt all to 
have made an eſcape, _ 
Dec, 20. I took out the grapes, and I 
found, that, by their ſmell and their taſte, 
they had contraſted ſome mouldineſs, 
though the ſame was not diſcernable by 
the eye, Their firmneſs was encreaſed. 
Factitious air. 
Lept. 10, 1677, I included two ounces 
of crude grapes in a receiver capable of 


The air got not forth, but the 


holding eight ounces of water; and to 
the common air I ſuperadded air produced 
out of pears, until the mercury did ſtay 
10 digits above its wonted preſſure, 
Sept. 11. The mercury deſcended ; its 
height was fight digits. 


| Sept. 12. The height of it was 11; the 
aſcenſion of it was 3. | 
Sept. 13, 16 
VVV 20 
15 The height of it was 13 
16. | 24 


17. The height was 28 ; the grapes 
turned yellow. 
18. 


19. 35 130 
2%. The height of it was d 3" 


33- 
22] 35 
Re 
Becauſe ſome air had broke out: the 
grapes were alſa of a yellow colour. 
Sept. 24. The height of the mercury 
ws 21 digits. 
25. The height was 22. 


26. The height almoſt the ſame, 


Sept. 27. The height abode in 22. 
2809. The height was 27. 
30. The height was 28. 


O. 1 C 2. The height ſtayed at 28. 


7 Zi 
's . * ; | 31 4 
i. T he height of it was PER 
13. 31 


Nov. 9. The height was 13. Some air 


had got out. 


was 20 digits. 5 
Dec. 20. 1 took out the grapes, and 
their ſmell and taſte were more grateful than 
of others, and their firmneſs was rather 
increaſed than diminiſhed. _ 5 
By this experiment, made in two re- 
ceivers at once, we learn, that factitious 
air ſeems fit to alter colour, and to pre- 
ſerve taſte; but the firmneſs might be in- 


cCreaſed here, as it is augmented in turpen- 


tine; vix. the ſpirits, in tract of time, 


being exhaled. 


i 


* 


Decem. 19. The height of che mercury 


* . 

P 8 

— — —— OO 

py 

wn oe 4 

$i * 9 
2 
4 * — — 


* o — _ „ 4 
— ac. 


. 
TI 
a 


— " i 
* 1 E he ** 
. all 
— ö —— 3 
1 * _ ” nb * 1 4 
. Ct „ h208'* ot) — * — 
© 0 * . 


l 2 — We 
r 


— PPP ² ö ren 20 


* it 


EP 
KK A 2 


nb 
rt. 
92 — 8 


„ ane . . 


„ 22 __—_— . 


r w. 


W 


5 2 
— tr 


* 
5 — * 1 7 
— 8 as p 2 — — 
K Oe A ce rs: 


532 


the receivers; 
with I had mingled artificial ait, was ſo 


rind. 
the orange was more corrupted in the com- 


The Second ConTinu Ar 10 N of 


EXPERIMENT IV. 

July 18. I took two pieces of orange, 
and by the help of my ſcrew I ſtopped 
them in faſt in my receiver with common 
air, and then into the ſame receiver I put 
air, produced out of cherries, as much. as 
was ſufficient to ſuſtain 12 digits of mer- 
cury. At the ſame time I put another 


piece of the ſame orange into another re- 


ceiver, with common air * and that 
not compreſſed. | | 
Fuly 20. Tax orange, in common air, 
began to contract mouldineſs; the other 
ſeemed not at all to be altered. 
Fuly 23. Tax mouldineſs of the orange 


in the common air increaſed ; the other 


remained found. 

July 16. Tye orange, in the common 
air, did not proceed to increaſe its mouldi- 
neſs, but ſeemed wholly rotten ; the other 


alſo began to putrify, but remained free 
from mouldineſs. 


Aug. 1. PERCErvinc, that the oranges 
were no more ſenſibly changed, I opened 
and though the air, where- 


compreſſed in its receiver, that now it 


could not ſuſtain 26 digits of mercury 


above its wonted preſſure, yet the fruits 
were far better preſerved in it than in the 
other ; only ſomething in the ſuperficies 
ſeemed to have loſt its juice, but all the 


inner parts, with the rind or pill, were 


very well coloured, well taſted, and firm : 


in the other receiver, the whole orange 


ſeemed almoſt rotten, not excepting the 
In the Exper. X. of Artic. IV. 


preſſed air, becauſe, as it ſeems, no facti- 
tious air had been mixed with it. 

HERE alſo it ſeems worthy our obſerva- 
tion, that the ſame air, generated from 
cherries, is apt to produce different effects 
upon fruits of a different kind; for here 
it retarded the alteration of colo and 
firmneſe, which in Exper. VII. of Arlic. 


II. where I included air with apricocks, 


it accelerated and haſtened. 
3 


— 


EXPERIMENT V. 
Fattitious air. 

July 20, 1676. I included a ſmall b 
of beef in an emptied receiver, and then 
I put air, produced from cherries, into 
the ſame receiver, as much as ſufficed to 
ag 1 27 digits of. mercury. 


 Fuly 21.) The mercury perſiſted almoſt 


22. C in the ſame height, and came 
23. not to its wonted preſſure. 
25. 


Fuly 26. Tais day the beef had re- 
moved the receiver from its cover; and 
becauſe it ſtunk very much, we threw i it 
away. 

common air. 

Paly 20, 1676. I put a piece of beef 
into a receiver full of common air, and [ 
carefully ſtopped and firmed it in, by the 
help of the ſcrew. 

Juhy 21. The mercury had not at all af- 

cended in the gage. 

22. The height of the mercury 

--- was one digit. 
The height of it was 5% I 

45 The height of it was 9 2 

26. The height of it was 14% 

In the evening 18. 

27. The height of it was 412 
In the evening 25. 

28. The ſcrew, not viſas firm 
enough, ſuffered the air to break 
forth. 

By this experiment, made in two re- 
ceivers at once, it appears, that air, pro- 
duced from cherries, is a great hindrance 
to the production of air from fleſh. 


ETTIIIA Tur VI. 
CTCommon air. | 

FP Ie 14, 1676. I put two onions into 
a receiver, full of common air, with a 
mercurial gage; and I faſtened the ſtopple 
with a ſcrew, to ſee whether vegetation 
would increaſe the quantity of the air, or 

diminiſh it. | 
March 28. Two. days after, the mer- 
cury ſeemed depreſſed 4 = of a digit; but 
| -afterward 
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afterward it recovered its former height, 
and two digits more; and now the air 
brake forth, and the roots grew longer. 
il 28. ABO 10 or 12 days ſince I 
rceived the roots to be corrupted; and 
indeed now they were wholly putrified. 


May 9. Tas mercury perſiſted in the 


| fame height, becauſe the air had broke 
forth; and therefore I took out the onions, 
and found their roots putrified, but they 
were not mouldy at all. | 
„ =O 
March 17, 1676. I included two 
onions in an empty receiver, and after- 


ward put air, produced from paſte, into | 


the ſame receiver 
March 28. My -onions took root, at 
leaſt as well as thoſe, which I kept in the 
common air. * „„ 

April 28. Tux ends of the roots began 
to putrify, yet they were in far better caſe 
than thoſe, who are ſurrounded with com- 
mon air. Perhaps the cauſe of this differ- 
_ ence is to be fetched from hence, that a 
oreater quantity of water was included 
with artificial-air. The mercury mounted 
higher 9 or 10 digits. 5 

May 18. HITHERT® the onions ſeemed 
not all to be corrupted, but this day | 
tound one of them to have contracted 
ſome corruption, which may be called a 


ſyderation or planet-ſtriking, and differs 


from a mouldineſs. 
From this experiment, made in two re- 
celvers at once, we may gather, that ar- 
tifcial air doth not at all hinder vegeta- 
tion: it appears alſo thereby, that not 
only the ſenſible bigneſs of the body, but 
alſo the quantity of the air, is increaſed by 
_ Vegetation, i 


EXPERIMENT VII. 
Common air. 
| Auguſt 25. J included fix ounces of un- 
ide grapes in a receiver capable of holding 
25 ounces of water, but 1 did not exhauſt 
the air, 5 
Augiſt 26. The mercuryaſcended a little. 
27. The height of the mercury 
Was one digit. es 
Vo l. IV. ; 


Auguſt 28. The height of it was 1 4. 
29. The height of it was 1 4. 

Auguſt 30. Tux mercury ſeemed to have 
deſcended rather than aſcended. The 
colour of the grapes was leſs altered here, 
than in the receiver, into which air pro- 
duced out of pears had been immitted. 

Auguſt 31. Taz receiver was broken, 
and I left the grapes expoſed to the free 
— 35-9 

Sept. 7. Tre grapes being left in the 
free air, did ſtill keep their green colour, 
and were of a taſte grateful enough, though 
leſs pungent than before. 

Fadtitious air. 


Auguſt 25. 1 included two ounces of 


unripe grapes in a receiver capable of 


holding eight ounces and + of water; and 


having ſtopped it cloſe with a ſcrew, I 
filled it further with air, which I immit- 
ted, produced from pears, as much as 
ſufficed to ſuſtain 15 digits of mercury. 
Auguſt 26. SOME air eſcaped out, and 
theretore I immitted new air, produced 
out of the ſame pears, until the mercury 


ſtaid at 17 digits above its wonted prel-_ 


ſure. 


below the 16 digit; and yet no air had 


brake forth, Towards evening, 1 found 


the mercury had again aſcended to 17. 


. (19 
+ The height of it was 8 | 
2 8. . = 
1 The height of it was 7 
_ Sept. 4. Thx fame height continued at 


24, and the grapes had all contracted a 


yellow colour. 
Sept. 5. Taz air broke out. 


Sept. 7. THe air proceeding to get out 
by degrees, I took out the grapes, and 


found them very inſipid, and of an un- 
acceptable taſte. - 0” 

Tunis experiment, made in two recei- 
vers at once, doth confirm to us the ef- 
ficacy of artifieizÞ air, to alter the colour 
of fruits. It is alſo very obſervable, that 
in this experiment it did prejudice the 
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preſervation of the taſte, and promoted 


the production of the air, contrary to 
what had happened in the former experi- 
It would be worth the while to 
try, whether the ſame ſucceſs would evene 


with all unripe fruits. 


ExPERIMENT VIII. 
Factitious air. 
Aug uſt 2, 1676, I ſhut up one gilli- 
flower in a receiver, with air produced 
from paſte made wih meal, and not mix- 


Auguſt 4. Our flower began to change 


colour and to be moiſt. 


Auguſt 9. Tr: gilliflower was little al- 


tered. | 


Auguſt 12. Taz moiſture increaſed by 


little and little, but no mouldineſs ap- 


peared. | LEE Y | 
Auguſt 31. Taz gilliflower was little al- 
tered, yet it was lels freſh than thoſe, 
which were kept in vacuo. 
Common air. 


Auguſt 2. 1 ſhut up one gillifower in a 


receiver, with common air, not mixed. 
Auguſt 4. Ov flower was not changed. 
Auguſt 9. Tur gilliflower was madid, 


and had almoſt loſt all its colour. 
Auguſt 12. Now a great mouldineſs co- 


vered all the flower. 


FD 
Auguſt 2. I included two gilliflowers 
in vacuo; and took ſpecial care, that no 
humidity ſhould be included with them. 


Auguſt 4, 1676. Ox E of the gilliflowers 


began to appear madid. | 
| Auguſt 31, 1677. Dvurinc the whole 
elapſed year, the gilliflowers had ſuffered 


no mutation. | 


By this experiment, inſtituted in thre 
receivers. at once, it ſeems probable, that 
factitious air doth render the change of 


colour more ſpeedy, yet it prevents moul- 


dineſs, even as vacuum doth the ſame. 


EXPERIMENT IX. 
Common air. 


into a receiver full of comm 
ſtopped it firmly with a ſcrew. 

July 25. TAE mercurial gage was 
ſpoiled, and therefore I could not by any 
means perceive the quantity of the ai 
generated, e 

Fuly 30. Tre fruits ſeemed not at all 
to be altered, ſaving, that one of the gif. 
ſected plums had cont 
mouldineſs. 2 * wal 
_ Auguſt 2, ] opened the receiver, and 
found all the fruits firm, of a good co- 
lour, and of a grateful taſte. 


Ju 24. 1 


2 


Jah 30 


Artificial air. 


b The height was 44. Th 
cocks, which were cut, 


made the ſame experiment 
in another. receiver, with the ſame circum- 
ſtances, ſave only, that into this laſt recei- 
ver | intruded air, produced from cherries, 
as much as was ſufficient to ſuſtain 22 dj- 
gits of mercury. 3 
Juby 25. I found the mercury t 
deſcended three digits; it ſtaid in 19, 
Toward the evening it recovered its for- 
mer height; it ſtaid in 22, 
Taly 26. 


. ( The height of it was 


on air, and 


r to be 


racted ſomething of 


o have 


C28 


e apti- 
began 


to- moiſten, and to be diſſolved 


into. water. 


31. The height was 51, 


Aug. 1. The height was 60. 


2. The height was 65. Towards 
evening, when I found ſome li- 
quor had eſcaped out of the re- 


FROM 


July 24. 1 put apricocks, and ſome ceivers, 


ceiver, I ſcrewed it more ſtraitly ; 


but one of the iron wires being 


broken, all the air go 


t out. 


Wherefore I took out the fruits, 
and found them very ſoft, eſpe 


were immerged in the 


_ cially thoſe whoſe lower parts 


Water; 


for the reſt they were a little 
more firm, but all of them re- 


tained a grateful taſte. 


this experiment made in two te- 


it ſeems to be inferrible, that 
of which divers were cut in pieces, air produced from cherries doth pros 


the alteration both of colour, and alſo of 
frmneſs in apricocks. 

Ir appears alſo, that ſome part of ſuch 
air is Glo yed in the beginning. 


EXPERIMENT X, 
July 30, 1676. I put plums, cut aſun- 


der, into three receivers, of which one 


was full of artificial air, produced from 
gooſberries z the ſecond was full of com- 
mon air; the third was vacuous. 


Auguft 2, In the artificial air, the plums 


were not changed; in the common air, 
they began to be mouldy; but in the 


evacuated receiver, they retained their 


colour, but were ſoft. 

Auguſt 5. In the artificial air the plums 
had 9 a red colour, humidity, 
and ſoftneſs; in the common air they 


ſeemed black and mouldy, yet retaining 


their firmneſs; in the evacuated receiver 
they were almoſt melted or diſſolved. 


Auguſt 7. In the common air the plums 


now began to ſoften. 


Auguſt 8. In the common air, the plums. 


cr to have loſt their bla: k colour, and 


to have contracted a red one; even as it 


happened three days ago to the plums in 
the artificial air. 


Is this experiment, artificial air ſeems 
to d have promoted alteration. 


EXPERIMENT XI. 
| Sept. 24. I put five peaches in a recei- 
ver, with common air mixed with air pro- 


duced from grapes; and I included the 
grapes themſelves in the ſame receiver, 


that the common air might be the better | 


| ſaturated with the artificial. 


Sept. 25. THe height of the mercury 


was 21 digits. 


Sept. 26. 3 7 123 
5 Al 31 

= Jl height of it t was 39 

| : 30. N | 45 
03%, 179 bf 


2. Tur ſame height continued. 
3. THz height of it was 527 7. 
5. THE height the ſame; but 
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the peaches ſeemed ſomewhat 


madid. 
6. Tux height of it was 58. 
7. Tux height of it was the ſame. 
8. Tae height of it was 61. 
11. THz mercury aſcended a little. 
19. Tur height of it was 65. 


25. Tux height of it was 16. 


The cold was ſharp. 


27. ThE cold abated, and the 
mercury aſcended. 


30. Tre height ſtaid at 61, and 


a little more. 
Nov. 2. Tur height of the mercury 


was 59, It was bitter cold 
weather. 


6. Tur height of it was 67. 


The froſt broke and was diſ- 


ſolved. 


. Tre mercury ſeemed ſome- 
what higher. 


Tux mercury perſiſted in the 
ſame height. 

Decem. 9. In one month's ſpace the 

mercury aſcended by little 
and little; its height was 80 
digits. 

April. 1, 1678. Tax mercury came to 
96 digits above its wonted height, And 
I opened the receiver, and whilſt the air 
was breaking out, the peaches d'd emit 
many bubbles through their ſkin, not 
without violent noiſe, and the ſkin in 
ſome of them was broken : they had pre- 
ſerved their taſte pleaſant enough, and the 
colour of their pulp was commendable, 


but they had loſt their firmneſs, as if they 


had been boiled: being left in the air for 


three hours ſpace, they were all rotten. 
Tus experiment proves, that common 
air doth corrupt bodies, yet it doth ſo 


much leſs, if it be mixed with factitious 
air, 


; "ExyERIMENT XII. 
The firſt receiver, 
Auguſt 4. 1 cut five pears, each of them 


into four parts, and I put one part of each 


into a receiver full of common air, and 
ſtopped it cloſe with a ſcrew. 


Uuu 2 Auguſt 
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Auguſt 6. Tus colour of theſe fruits 
was altered little leſs than of others: the 
mercury aſcended not at all. . 

Auguſt 7. Tus pears were little altered; 
the mercury was higher by a little. 

Auguſt 8. Tux pears, underwent no- 
great mutation. The height of the mer- 
cury was four digits. 


14. 3 | | 

The pears began to be ſoftned.. 

15. The height of it was 27. 

16. The height of it was 19. I 
believe the air had got out. 

17. Now | faund the air had eſ- 
caped out. | 

18, When. the air had almoſt all. 


got out ſince yeſterday in the 


evening, and I ſaw the fruits 

to look worſe than before, I 
took them out, and. found 
them putrified. 


The ſecond receiver. 


Aug. 4. I took one quarter of each of 
the atoreſaid pears, and included it after 


the ſame manner; and afterwards I im- 


mitted air, produced out of cherries, till 
the mercury poſſeſſed 23 digits above its 
wonted preſſure. 5 

Auguſt 6. Tnose fruits had altered no- 


thing, but their colour a little. 


Auguſt 7. Taz pears, almoſt all, ſeemed 
rotten. The mercury perſiſted . in. the 
ſame height. 2 

Auguſt 8. Tn pears were not altered 


much more. Something hindered, that 


I could not ſee the mercury. 
Auguſt 10. The | 
more ſoft, Now looking upon the height 


of the mercury, it was 40 digits more- 


than its wonted height. 

Auguſt 11. | 5 r 
13. ( : 61 
1 The height of it was J 6 7 
15. 73 


16. The mercury deſcended; 


pears waxed more and 


yet I know aſſuredly, that 
nothing had got our. 
17. The mercury exceeded not 


6g digits in height, yet che 
air could by no means eſcape 


18. The mercury perſiſted at 
the ſame height, but I ſuf. 
fered the. air to break forth; 
it affected my noſtrils with a: 

arp odour: moreover, the 
taſte of the fruits ſeemed 
very acid, and their pulp 
exceeding ſoft. 
Dye third receiver. 
Auguſt 4, 1677. I put a quarter of 


each of the foreſaid pears into a receiver, 


not exactly ſhut. * 
Auguſt 6. Tat pears ſeemed to change 
their colour. | 

Auguſt 7. Onz:of our pieces of pears- 
began to loſe its firmneſs : but in the ar- 
tificial-air, another piece of the ſame pear 
did yeſterday ſeem wholly. rotten. 

Auguſt 8. Ox x piece was mouldy, the 
reſt were ſoft. _ ' 

Auguſt 9. ThE pears grew more and 
more rotten; ; 
Auguſt 11. Tar pears-were wholly mu · 
cid and rotten, 5 

Tuis receiver, compared with the firſt, 
ſhews, that corruption doth not begin in 
free air ſooner than in included air; but 


when it is begun, it is much more, yea, 


and more ſpeedily increaſed, viz. becauſe: 
the included air might be ſatiated. 
7 The fourth receiver. 9 
Auguſt 4, 1697. 1 included one quarter 
of each of the ſaid pears in vacun. 
Auguſt 6. THE. height of the mercury 
was 5. | 


Auguſt 7.7 6 

| 8. | 10 
9. | 12 
10. 1 
11. The height of it wasg 16 
13. 20 
14. | 123 
18. 55 125 

17.J. | | 28 

| Augul 
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Auguſt 20. HiTazRTo the pears had 
undergone no alteration, but this day be- 
gan to be ſoft : the mercury. aſcended not. 

Auguſt 26. NEITHERA the pears, nor 
the height of the mercury were altered at 
all. 1 
Tnis production of the air ſeems very 
regular. : os RFA 

By. this experiment, made in 4 receivers 


at once, we find the aptitude of artificial 


air for the ſoftning of fruits. 

And that the production of air was: 
here promoted by artificial air, is very 
probable; yet it had ſucceeded otherwiſe 
with apricocks, Art. II. Exper. VII. 


EXPERIMENT XIII. 
The firſt receiver. DE 
Auguſt 21, 1677. I divided fix apri- 
cocks, each into four parts, and I put one 
piece of each into a receiver full of com- 
mon air, and ſtopped it firmly with a 


ſcrew. 


Auguſt. 22. TRE apricocks ſeemed riper 


this day than yeſterday; but no air was 
produced by them. 1 


Auguſt 2 3. Ox E piece, contiguous to 


the water, began to be mouldy; the reſt 


inclined to putrefaction: the mercury 


ſeemed to have aſcended a little. 

ciuguſt 24. A piece next the water was 
covered with a great deal of mouldineſs; 
another piece, more remote from the wa- 
ter, was ſomewhat mouldy alſo; but all 
were rotten. 


Augult 25. Taz fruits contracted no 


more mouldineſs; but the putrefaction 


more and more increaſed. The height of 
the mercury was ſeven.digits. 


Auguſt 26. The height of the mercury 


was 13 digits: 


28. The height of it was 30. 


29. The ſame height continued. 
30. The height of it was 33. 
The fruits were almoſt all 
diſſolved, 
31. The height of it was 38. 
derem. 1. The height of the mercury 
ä was the ſame. 


2. The ſame height ſtill, 


Septem. 3. The mercury aſcended a 


little, | 
a 41 
The height of it was 73 
| 45 


. Fhe ſame height continued. 
22, Little or no change was 
made in,the height of the 
mercury; but the fruits were 
almoſt melted into water. 
Ogob. 1. Wren the mercury continued 


in the ſame height, and the fruits were 
. almoſt all vaniſhed, 1 opened the receiver, 


and found the apricocks very much im- 


| Paired, and ſoft; yet they had retained a 


taſte, not ungrateful, but ſubacid, 
_ The ſecond receiver. | 
Auguſt 21, 1677. I covered one quarter 


of each of the foreſaid fruits, the receiver 


not being fortified againſt external air. 


Auguſt 22. TRE apricocks were flaccid 
or quailed, as if they had been dry or 


withered. 


Aug. 23. Many of our fruits appeared: 


rotten and mouldy. 


Aug. 24. Tür apricocks wholly in- 
fected with putrefaction and mouldineſs. 


The third receiver. 


Aug. 21. I included firmly, by the 
help of a ſcrew, one quarter of each of: 
the foreſaid fruits, in an unexhauſted re- 


ceiver; to which I after added air produced 


from pears, as much as ſufficed to ſuſtain 


20 digits of mercury. 


Aug. 22. Tur mercury aſcended not 


at all; but the fruits ſeemed to have ac- 


quired a greater degree of maturity than 


thoſe, which are included in common air. 


Aug. 23. THeseE fruits ſeemed leſs al- 
tered than they, which were in common 


air. — PE 
Aug. 24. Tur fruits were not altered. 
25. Taz fruits did begin to pro- 


duce air, but I could not diſcern the quan- 


tity. 
Aug. 26. LI r TIF alteration in the fruits. 


28. Thx apricocks began to moi- 
ſten, yet they were far leſs altered than 


thoſe which remain in common air. 
| Avg, 
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The Second ConTiINUATION of 


Aug. 30. Tr mercury did this day 
emerge above the body by which it was hid. 
Its height above the wonted preſſure was 
30 digits” 

Aug. 31. The height of the mercury 

woas 40 digits. 

Sept. 1. The height of it was the ſame. 

2. The ſame height continues. 
3. The height thereof 45. 

8. The height was little changed. 
9. Ihe height was 40, and yet 
no air got out. . 

Sept. 11. The height was 38. 

12. The mercury continued to de- 
ſcend. 

Sept. 13. The height of it was 33. 


Sept. 14. The mercury was ſo depreſſed, 


that it appeared no more. 


Sept. 22. The mercury did emerge 


again; its height was 33. 
The fruits were covered with 

. kind of mucor or finew. 
_ ©2306. 1. Wren the height of the mer- 
cury, nor the apricocks, were any more 
altered, and the finew vaniſhed away, I 


opened the receiver, and found the apri- 


cocks not impaired, but of a colour lau- 
dable enough ; but their pulp was ſpungy 
and ſoft, and of a ſubacid taſte. 
The fourth receiver, 
Aug. 21. Itook a quarter of each of 
the aforeſaid fruits, and ſhut them up 
firmly with a ſcrew in an unexhauſted re- 


ceiver, into which afterwards | intruded air, 
till the mercury came to go digits above 


its accuſtomed preſſure. 
Aug. 22. Ou receiver broke into an 
hundred pieces, by the force of the air 


_ compreſſed within it: whereupon I put the 


fruits into another receiver, and added 


only ſuch a quantity of air, as was able to 


ſuſtain 6o digits of mercury. 


Aug. 25. The apricocks had contracted 
much mouldineſs ; I added new air. 


Aug. 26. ThE apricocks were wholly 


infected with mouldineſs, and rottenneſs. 
Tunis receiver, if compared with the 
former, doth ſhew, that the quantity of 


corruption doth depend on the quantity of 


the air. 


By this experiment made in four re: 
ceivers at once, we have a confirmation, 
that in factitious air, alteration is made 
quicker ; but in tract of time, the corrup- 
tion is far greater in common air, 


ARTICLE IV. 


The es of compreſſed air are different 
from the effefts of common air. 


EXPERIMENT I. 


March 21, 1677. I put two onions into 
a receiver, which was to be ſtopped cloſe 
with a ſcrew, and I intruded fo much 
common air thereinto, that raiſed the mer- 
cury 60 digits above its wonted preſſure. 
March 28. My onions took root, as 
well as other onions, which I had included 
in cemmon air at the ſame time. 
April 28. TE onions included in com- 
mon air eight days ago were covered with 
mouldineſs, though in the beginning they 
had put forth roots numerous enough: the 
onions in the other receiver began to con- 
tract corruption at the ends of their roots; 
but the compreſſed air 10 days before had 
found a gradual paſſage out, and now was 
almoſt all eſcaped: and therefore I put in 
new air, till the mercury had attained to 
the height of 60 digits above its accuſ- 
tomed preſſure. . 
April 29. Tux onions in the compreſſed 
air were all over covered with mouidi- 
neſs. 5 OY 
From this experiment it ſeems to folow, 
that a little compreſſion doth not prejudice 
thoſe bodies, which are to be expanded by 
vegetation. ans 
Moreover, the new air, which was 
intruded, ſeems to have promoted the 
mouldineſs; though, in the beginning, 
it is probable, that the compreſſion of the 
air did retard both the mouldineſs, and 
alſo the corruption. 


EXPERIMENT II. 


May 9. I put two equal quantities of 
tulips and lark- ſpurs into two receivers of 


an equal bigneſs, and ſtopped — - 


firmly with ſcrews: I left one of them 
with common air .only ; but I compreſſed 
the other with the intruſion of new air, 
till the- mercury did exceed its wonted 
height by 70 digits. | 


May 11. Two tulips, in the common 


air, contracted mouldineſs; but all things 
remained unaltered in the compreſſed air. 

May 12. A third tulip, in the common 
air, began to be finewed; but there was 
no ſuch thing in the compreſſed air. 

May 14. This day I perceived one 
tulip in the compreſſed air to be infected 
with ſome mucor or finew; but thoſe, 
which remained in the common air, were 


all very mucid; and alſo one of the lark- 


ſpurs, in the common air, had contracted 
a mucor. | IT. | 

May 17. Tart of the tulips, in the 
compreſſed air, had indeed contracted a 


finew, but not half ſo much as tulips in 


the common air were covered with. And 
moreover, two of the larkſpurs in the 


common air appeared finewed alſo ; but 


| thoſe ſhut up in compreſſed air, were pre- 
ſerved freſh, and wholly free from moul- 
dineſs or finew, _ 
May 21. TRE flowers in the common 


air were all rotten and putrified; but the 


other in the compreſſed air, received no 


turther alteration : and belides, the tulips, 


which had contracted ſome finew, ſeemed 
rather to loſe that, than to acquire new. 
May 3o. Wk the flowers, in the 


common air, being wholly putrid, were 


diſſolved into water, I took them out, 
and kept the liquor in the veſſel, to try 

whether any inſets would breed therein. 
In the compreſſed air the flowers ſuffered 
no more ſenſible alteration; and there- 
fore I took them our, and found them 
madid, and infected with a ſubacid odour. 

By this experiment it ſeems plain, that 
compreſſed air doth hinder putrefaction 
and mouldineſs in ſome plants. 


EXPERIMENT UI. 


May 21, 1677. T cut an orange into 


equal parts, and one of the halfs 1 ſtopped 


Pbyſico- mechanical Exe RRTIMEZNT S. 


up in à receiver, with air ſo compreſſed, 


that it would ſuſtain 100 digits of mer- 
cury above is wonted preſſure; but ] left 
the other half in another receiver, well 
ſhut, only with common air. 

May 25. Eacn half of the orange had 
contracted mouldineſs, but that which was 


in the common air, was much more mu— 


cid than the other. 8 
May 26. Tunis day I perceived that the 
compreſſed air had almoſt all got out, and 
therefore I put in new. 
May 30. Every day I perceived ſome 
air had got forth, and therefore J made a 
daily ſupply by adding new. And it 
came to pals that the orange, by receiving 
new air, ſo often admitted, had contracted 
a mucor, notwithſtanding the compreſſion, 


much more than the other piece of orange, 


that was always left in the ſame air with- 
out preſſure. | 
June 1. I took out the two half oranges, 
and that which remained in the compreſſed 
air, ſeemed to have contracted a corrup- 
tion, at leaft, three times greater than 
that, which had continued in the common 


Mr. . „ 
Buy this experiment, the aptitude of 


compreſſed air, to retard corruption, is 


confirmed; yet, in progreſs of time, it is 


very probable, that the quantity of cor- 
ruption doth depend upon the quantity of 
the air. See Exper. I. 


EXPERIMENT IV. 

May 31, 1677. I included two equal 
quantities of roſes in two receivers, which 
I ſtopped by the help of ſcrews, into one 
of which I intruded as much air as would 
ſuffice to ſuſtain 90 digits of mercury, 


beſides its accuſtomed preſſure ; bur I left 


the other only with common air. 


June 11. Tux rofes, in the common 
air, were free from mouldineſs, only they 
ſeemed to have loſt ſomething of their 
colour; but thoſe, which were ſhut up in 


the compreſſed air, had almoſt all con- 


tracted a yellow colour, as if they had 


withered in the open air, and yet they were 


not mucid or finewed, 


June 
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The Second CON TIN U AT ION of 


June 18. Tris laſt week the flowers in 
the common air admitted not the leaſt 
change; but thoſe in the compreſſed air 
grew more and more yellow. [I opened 


both receivers, and found the roſes to have 


kept their ſmell, yet it was ſomewha: al- 
tered ; neither of them were dry nor wi- 


thered. I kept them apart in the open 


air, and found that the roſes, taken out 
from the compreſſed air, were not fo ſoon 
altered by the contact of new air, as thoſe 
which had remained in the air not com- 
preſſed. | 

From this experiment it ſeems to follow, 
that compreſſed air is ſometimes fitter for 
the alteratiop of colour than common air. 
And perhapAit may not be unworthy of 


our notice, that roſes ſo included contract 


not a mouldineſs, but only a yellow co- 
jour; but in tulips and larkſpurs, the 


matter ſucceeded otherwiſe. See Exper. II. 


ExPERIMENT v. 
June 1, 1677. I put the two halfs of 


the ſame orange in two receivers: in the 


one I increaſed the quantity of air till it 
ſuſtained the mercury 100 digits above its 
wonted height; but I left the other un- 
compreſſed, only exactly ſhut. 

June 6. Each half of the orange was 
infected with mouldineſs, eſpecially that, 
whoſe ambient air was compreſſed. But 
note, that new air was every day to be 
ſupplied thereunto; for the compreſſed 
air in 24 hours ſpace had almoſt all got 
out: but in Exper. III. it had remained 
very well ſhut in for fix whole days. 


June 11. Tux orange in the common 


air contracted no more mouldineſs; but 


in the compreſſed air, the mucor or moul- 


dineſs was more and more increaſed. 
June 18. Finding the mouldineſs of 
the orange in the common air to be leſſen- 
ed, rather than increaſed, I took it out; 
and perceiving further, that in compreſſed 
air the orange was not more mucid, after 
I had ceaſed to intrude new air, L was wil- 
ling to try, whether the new air did ſup- 
peditate new ſtrength to the orange, to 


exert aud thruſt out its mouldineſs; there- 
2 


fore I made the mercury in the gage, by 
reaſon of the air I intruded, to exceed its 
wonted height 80 digits. 

June 20. Two days after Thad intruded 
new air into the receiver, the mouldineſ 
of the orange appeared to be manifeſtly 
augrnented. . 

Fou this experiment we may gather, 
that the quantity of. the mouldineſs doth 
depend on the quantity of the air. 


ExXPERIMEN T. VI. 


June 17, 1677. I put two ſhrew-mice 
into two receivers, of equal bigneſs, and 
ſtopped them up carefully: in one of them 
J left only common air; into the other I 


intruded air, till the mercury was higher 


than its wonted preſſure, 30 digits: but 
the mouſe in the common air was included 
about 5 and 52, 6 after the other. 

Tur mouſe in the compreſſed air ſeemed 
to loſe his ſtrength much ſooner than the 
other, the motion of his breaſt being leſs 
frequent. Yet notwithſtanding about 6 and 
18“, the mouſe in the common air, which 
ſeemed the ſtronger, fell into convullive 
fits and died; but the mouſe in the com- 
preſſed air ſcemed then, and ſome time 
after, to be as well as it was an hour and 
half before. 8 EO 

ABouT eleven of the clock, the mouſe 
in the compreſſed air did as yet breathe, 
but about four in the morning he was 
found dead in the fame poſture, whercin 
he was ſeven hours before: whence we 
may conjecture, that he was free from 
convulſive fits, „ 3 

I muſt not here omit to relate, that the 
mouſe in the common air had conſumed 
ſomething of that air, fo that the mer- 
cury ſtood at 29 digits, which, when the 


receiver opened, preſently aſcended to 30. 


From this experiment we learn, that 
compreſſed air ſeems fitter than common 
air for the prolongation of life, ſeeing 
the one moule lived 24 and no more, but 
the other lived about 15 turns longer, 
though only a double quantity of air was 
included in his receiver. 


Ex PE- 
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ExXPERIM zx T VII. 
ne 12, 1677. I put four flies into a 
3 15 which I afterwards intruded 


air, till the mercury did occupy 60 digits 


above its wonted height; and at the ſame 
time | included three other flies in another 
receiver, with common air not compreſ- 
ſed. „ 5 

June 14. THis day in the morning all 
the flies were well. In the afternoon I 


found two of them dead in the compreſſed 


air, but in the common. air they were all 
alive. About five of the clock one of the 
flies in the compreſſed air was alive, and 
three in the common air. 


June 15. Tunis morning I found all the 


flies in the common air dead; but that 
ſingle one, which remained alive in the 
compreſſed air, ſeemed flill to be very 


| well, and being taken out of the receiver, 


flew ſpeedily away. 5 

- From this experiment it ſeems to follow, 
that flies are not very ſenſible of the com- 
preſſion of the air; and that they die more 
for hunger than for default of air: for the 
flie, which was ſo long well, fed upon the 


carcaſſes of thoſe which were dead, ſo 


that ſhe ſeemed to be affected with no diſ- 
temper. Yet I iterated the experiment. 
See Exper, VIII. 1 


E xP E RI M E NT VIII. 


June 15. 1 repeated the former experi- 


ment, only including four flies in each re- 
ceiver, and compreſſing the air ſomewhat 
mes. „ 
June 16, Tuis morning I found two 
of the flies in the common air dead, and 
but one in the compreſſed air. 


 ABovT two in the afternoon the four 


flies in the common air ſeemed to be dead 3 


alive. e 

June 17. AlL the flies died, except 

one in the compreſſed air. 
FROM this, and the former experiment, 

5 man may conjecture, that the compreſ- 

ton of the air is of ſmall conſequence to 


es; and indeed they 1ud} 
Vol. Iv they are not prejudiced 


but in the compreſſed air, the three were 


by the rarefaction of the air, but with 


great difficulty, unleſs there be almoſt a 


complete vacuum. 


- 


Bir u IX. 


June 18. I included two frogs in two 


receivers, and ſtopped them by the help 
of ſcrews; the one only with common air, 
the other with air compreſſed to ſuſtain 
70 digits of mercury. 
June 19. Borg the frogs were alive; 
and the height of the mercury in both re- 
ceivers remained the ſame. 

June 20. NeiTHER of the frogs were 
dead, and they ſeemed to me rather to di- 
miniſh than ir.creaſe the air, but the dif- 
ference was ſo ſmall, that I dare not be 
poſitive therein, oY 

June 21. In the morning both the frogs 


were alive; but towards evening the frog 


in the common air was found dead. 


June 22. Ar evening the frog in the 
- compreſſed air was alive. 


Fune 23. IN the morning I found the 
frog dead. | 


Ir muſt be found out by iterated ex- 


periments, whether the greater length of 
life was to be aſcribed to the compreſſion 
of the air, or to the diſpoſition of the 


frogs, 
EXPERIMENT X. 


June 18, 1677. I ſhut two half parts of 
the ſame orange in two receivers, and ſtop- 
ped them by the help of ſcrews; the one 


with common air, the other with air com- 


preſſed to ſuſtain go digits of mercury. 


June 22. Tuis morning I found the 
orange in the common air to be infected 
- with mouldineſs, but the other was ſound. 


Ax three of the clock in the afternoon, 


the orange in the compreſſed air ſeemed alſo 


to have contracted ſome mucor, 
June 23. I found the orange in the 
common air far .more mucid than the 


Other. 


June 24. TnE orange in the common 
air did not increaſe his mouldineſs, but 


the other was covered all over with it. 


rr June 
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We Second: Con tI1NUCAT 10 N of 


June 28, Tux, mqauldineſs produced in 
the common air was nom wholly, vaniſhed; 
in the other receiver, I ſaw, no further al- 
teration in the fruit. 

June 30. EnRCENM that the fruits 
perſiſted in the ſame. ſtate, I took them 
gut. The half orange; which was kept 
in common air, ſeemed. half roiten; but 
the other beſides. its finew, appeared 
wholly putrifted. 4 0 
Bx this experiment we have a confirma- 
tion, that the quantity, of the mouldineſs 
or finew doth depend upon the quantity of 
the air. 


Ir ſeems alſo worthy of obſervation, 


that the mouldineſs, or hoarineſs, did ap- 


pear a little later in the compreſſed air than 


in the common, though afterwards. it in - 


creaſed much more. 


Ex YERINM ENT XI. 
June 29, 1677. I included roſes in two 
receivers, ſtopped by the help of ſcrews 
I left one with common air only, but I fil- 
led the other with ſo much air, intruded by 
force, that the mercury aſcended to go di- 
gits above its. wonted preſſure, 


7 uly 14. Fou or five days ago found | 


the roſes in the compreſſed air to wither 


and to degenerate into a yellow colour. 
There was not the leaſt alteration in the 


other receiver. i: 
July 17, Wren I perceived, that this 


preſent experiment proceeded after the 


ſame manner, as that mentioned p. 121. 


1 took out the roſes, Thoſe kept in the 


compreſſed air, were very much corrup- 
ted and of a very ungrateful ſmell; but 
the others we little altered; and their ſmell 
not unpleaſant. 
He we have a further confirmation, 
that the quantity of corruption doth de- 
pend on the quantity of the air. $77 


EXPERIMENT XII. 


Fuly 4. I cut a lemon aſunder, and put 


both halfs into two receivers, to be ſtop- 


ped by the help of ſcrews: the one I left 


with common air only, but the other 1 
filled with ſo much compreſſed air, that it 


N . 


wonted- preſſure. 58 

Jeb 7. Tnis day both parts of the 

lemon ſee med to gro mouldy at the ſame 

time., » [hy 1 
July 17. Fur part of the lemon in the 

compreſſed air had contracted much more 


ſuſtained go digits of mercury ahove its 


af haar or finew, than the other: and 


perceiving no further alteration in them, 
took them out, and found the lemon in 
the compreſſed ait fan more putrid than 

By this experiment it is. confirmed, that 
the quantity of corruption doth depend 
on the quantity of the air. 

Ir ſeems alſo, that a triple compreſſion 
of the air, in reſpect of a lemon, is too 
weak ſenſibly to retard the production of 
mouldineſs or fine. 1240 

EXPERIMENT XIII. 
July 18, 1677. I included two parcels 
of gilliflowers, equal in number, in two 
equal receivers, and ftopped- them cloſe 
with ſcrews. I filled the one with com- 
preſſed air, till ic ſuſtained: 100 digits of 
mercury above. the wonted* preſſure; 
but the other was left with common air 
alone. ee 

July 23. In. the compreſſed air, the 
gilliflowers were bedewed with ſome hoari- 
neſs or mould; the others appeared only 
moiſt: but the mercury exceeded its wont- 
ed height only 70 digits, becauſe ſome of 
the air had got forth. ET > 
Juby 25. Ix the compreſſed air, the 
gilliflowers proceeded to be much more 
corrupted than the others : they had wholly 
laſt their colour. ä lt 

July 26. In the compreſſed: air, the 
giliflowers were wholly. putrified, and 

covered with an hoary finew: the others 
were moiſt only in ſome places. 

Aug. 1. PERCEIvVING no further altera- 
tion in the gilliflowers, I took them out 
of their receivers: thoſe which were kept 
in compreſſed air were rotten, and did 
ſtink ; but the other kept their colour, 

and their ſmell was not offenſive, but 


they were moiſt, 
; | TuIs 


Tuts experiment confirms, that the 
quantity of the air doth increaſe e 
1 may alſo obſerve, that che moul- 
dinefs-or hoarineſs is not produced, but in 
compreſſed airz neither is it probable, 
that i happened by chance, ſeeing, in 


each receiver, there were four ane | 


included, or three. at leaſt, - 


ExPERTMENT XIV. 


July 21, 1677. I included a ſhrew- 
uk in a recipient, with common air, 
and hut it in firmly with a ſcrew, to try 


whether he would produce or conſume air. 


Ar TER two hours the mouſe died, and 
ſome air was conſumed, but a leſs quan- 
tity than in the experiment mentioned, 
p. 121. 

July 24. HirH ERTO! found no change 
in the height of the mercury. 


Towarps evening it leemed a lade 


higher. 


Fuly 25. Tars day in the morning 


much air was produced de novo. 

- Fuly 26. Tux quantity of the pro- 

duced air increaſed more and more. 
By this experiment we have a confirma- 


tion, that living animals do conſume air, | 


but dead ones produce new. 


EXPERIMENT XV. 
Compreſſed air. 
Aug. 31. 1 put pears into a receiver, 


wWhereto, after it was well ſtopped, added 


as much air, as ſufficed to ſuſtain 30 di- 


gits of mercury above the wonted preſ- 8 


fure, 


Let. 1. Tar mercury was depreſſed, 
as it happened fol. 322. 


Sept, 2. The be dt of the mercury 


decreaſed: it exceeded not 25 digits. 
Sept. 3. Tris day the mercury pro- 
ceeded one digit higher: it ſtayed in 26. 
Sept 4. IHE height thereof 'was 28. 
Sept. 8. Brcavse the receiver did af- 
ford ſome efflux to the air, I therefore put 
in new: and this day, opening the recti- 


ver, to compare the taſte of theſe fruits 


with the Tate of the others, 1 found, that 
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five of the pears had loſt their firmneſs, 


but two had retained it. 


Common air. 
Ang. 31. I included pears of the ſame 


kind in another receiver, with common 


air only, not compreſſed. 
Sept. 1. Tur mercury was a little de- 
preſſed, as if it had been in compreſſed air: 


the cauſe whereof I judge mcelbitable only 
to the cold. | 


Sept. 2. Taz mercury was not changed. 
Sept. 3. Tux height of the mercury 


was one digit above the wonted preflure. 


Seßt. 4. | (4 
| ot The height of it was 67 ; 
4 112 


' Sept. 8. Taz height of the mercury was 
20, The pears being taken out of the re- 
ceiver, had preſerved their taſte much bet- 
ter than thoſe, which were included in 


vacuo, They allo retained their firm 


nels. 
— | 
Aug. 31. J included pears of the fame 
ſort in vacuo; but ſome external air brake 


in, and the height of the mercury was one 
digit. 


"Sept. 1. ſa 
2. 5 0 
34 112 
4 he height of it was. 1, g 

2 3 Fe 1 23 
Fo BF 
8.J L30 


Tus pears, being taken out, had kept 


their firmnels, but had loſt much of their 
taſte. 


From this experiment made in three re- 
ceivers at once, it ſeems to follow, that in 
a greater compreſſion, a leſs quantity of 
air is produced, 


EXPERIMENT XVI. 
Dec. 7. I ſhut up a ſmall bird in a re- 


ceiver, capable of holding twenty ounces 


of water. The bird began to be ill, be- 


fore I had "ſet the ſcrew; but after I had 
intruded fo much Ur, 4 a8 could fuſtain 30 


3 Os IR digits 
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digits of mercury, above its wonted 
height, ſhe ſeemed to recover again; but 
in ſome ſpace of time after, ſhe began 
again to be ſick, and therefore I intruded 
air the ſecond time, till the mercury ſtaid 
in 45 digits above its wonted height, and 
then the bird was again reſtored to health, 
but a little time after ſhe began to gaſp 
again; then opening the receiver, after 
ſhe had ſtaid in it 28 minutes, ſhe got out, 
and was very well. 7 4 


ExyEZRIMENT XVII. 


Jan. 20, 1678. I put a ſhrew mouſe 
into the receiver of my wind-gun, whoſe 


elliptick aperture was ſituate in its upper 


part, the figure of it is ſet down p. 516, 
517. Then as quick as 1 could, I ſo far 
condenſed the air there, till it was reduced 
to the twentieth part of its ſpace, or there - 
abouts; and then I preſently diſcharged 
that air, and the elliptick hole being open- 
ed, I ſuſpected, that the mouſe had been 
only a little convulſive; but when he was 
taken out, there were no ſigns of life in 
bim. And therefore it is left to enquiry, 
whether the cauſe of his death were to be 
aſcribed to the narrowneſs of the receiver, 
or to the compreſſion of the air? 
WRnIRETCRE L pat another mouſe into 
the ſame receiver, and the air being redu- 
ced to a third or fourth part of its ſpace, 
J opened the receiver, but not ſo care- 
fully as 1 had done in the former experi- 


ment; yet the mouſe taken out there- 


from, was found to be very well. 
I afterward repeated the ſame experi- 
ment, the air being about ſeven or eight 


times condenſed, and the mouſe ſeemed to 


ſuffer no inconvenience thereby. 

I tried the ſame experiment again in air, 
compreſſed ſeven times, and left the mouſe 
included for 24 minutes; which time be- 
ing elapſed, I diſcharged the air, and the 
ok being opened, I perceived the mouſe 
to fetch many deep groans, as it were; 


t, being taken out, he could not recover 


is health again. 
By theſe experiment it is manifeſt, that 
2 great compreſſion of air is noxious, yea 
mortiferous to animals. 


= * — — 
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into a glaſs, to whoſe neck I tied a bladder 


ſo often; and opening the receiver, ina 


ſpace, and then the mouſe breathed more 


dilated, the ſick mouſe ſeemed, to me to 


jectured, that the air is to animals like 


of 
ExyxxIME N r XVII. 
Jan. 28, 1678. I put a ſhrew mouſe 


ſtopping the orifice. Thefe things being 
thus prepared, I put them into a receiver 
for the compreſling of the air. A little 
time after, when the mouſe began to be 
ſick, I compreſſed the air, and the bladder 
was ſtraitned, and fo the mouſe was found 
in compreſſed air, though no new air could 
penetrate to him: then he ſeemed to be 
much better, and his heart did not pant 


ſhort time was as well as ever. | 
I iterated the ſame experiment, and the 
mouſe was left there fo long, that he could 
hardly breathe, whilſt I began to compreſs 
the air; and the compreſſion ſeemed again 
to abate his reſpiration ; the receiver being 
opened, and ſo the mouſe expoſed to the 
air could not breath much more freely; 
bur if I blew the air on him by bellows, 
he ſeemed to be ſomething relieved ; but 
being again committed to the compreſſed 
air, he breathed leſs frequently, and at 
laſt died. | Mod io 
March 25. Bre us in the former ex- 
periment it was not clearly manifeſt, whe- 
ther the air did_enter through the ligature 
of the bladder, I uſed the inſtrument de- 
ſcribed p. 516. And when I perceived, 
that the mouſe was ſick, and breathed 
ſeldom, I intruded water into the receiver, 
fo that the air was reduced to half of its 


rarely; but if, extracting the water, I left 
the whole ſpace entire for the air, his reſ- 

piration ſeemed more vivid; and the air 
Feing thus many times contracted and 


breathe more lively in the common air, 
than in the compreſſed. Whence I con- 


food, the quantity whereof ought to bear 
ſome proportion with their ſtrength: and 
that I might. more certainly know it, I put 
the ſame mouſe into my pneumatick en- 

ine, and rarefied the air, ſo that it pol- 
Ned more than double the ſpace it was 
wont; whilſt the air was rue Fo. 
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ſently the mouſe began to be better; yet 
4 little while after he ſeemed to be ſick, 
and when the air was reſtored, it brought 
no ſenſible commodity or inconvenience to 
the mouſe. I thus repeated the rarefaction 
three times, and the ſame ſucceſs followed; 
but at laſt the mouſe died. | 


AKTICER'v. 
The effefts of artificial air upon animals. 


 ExpPERIMENT I. 


May 3, 1677. J put a bee, with vinegar 
diſtilled, and pulverized coral, into an 


emptied recipient; and the air being whol- 


ly exhauſted, I ordered the matter ſo, that 


the coral fell down into the glaſs of vine- 


gar: but the air, produced from thence, 
did not reſtore any power or motion to the 


dee; but when ſhe was expoſed to the 


open air, in a little time aſter ſhe began to 
move herſelf. 3 
Hxxecx a ſuſpicion doth ariſe, that arti- 
ficial air is unfit for the life of animals. 
Exp E RIM ENI II. 5 
Aug. 12, 1676. I put two flies into a 


receiver, and exhauſting the common air, 


I ſubſtituted air, produced from gooſber- 
ries, in its place, as much as could ſuſtain 
26 digits mee 

_ AFTERWARDS I put two other flies alſo 


in vacuo; but with this difference, that 1 


_ reſtored common air to theſe latter flies, 
only in that quantity, as could ſuſtain 23 
digits of mercury. 


Wiruix a quarter of an hour, theſe lat- 
ter flies, upon the reſtitution of the air, re- 
covered that power of motion, which they 


had loſt in vacuo, and did flie in the rare- 
tied air; but the former lay without any 
motion, though they had received a greater 
quantity of air. 

Aug. 13. Tas flies in the artificial air, 


ſeemed ſtill dead; but the others were luſty. 


The flies taken out of the artificial air, 


and expoſed to the common air, re- 


mained ſo all this whole day, and yet 
did not recover any life. 


Aug. 18. I renewed the ſame experi- 
ment, with the ſame ſucceſs, though I had 
reſtored a greater quantity of artificial air. 

Hence we have an high confirmation, 
that artificial air is noxious to the life of 


animals. 
ExyERIMENT III. 
June 22, 1677, J put paſte into three 
receivers, out of which J afterwards ex- 


hauſted the air. | 
June 23. Wu my three receivers did 


this day regurgitate with air produced from 


the paſte, I kindled a perfumed cone, and 
thus kindled I put it into one of my re- 
ceivers, which being preſently ſtopped, the 
fire, within one minute of time, went out. 
Then by blowing, I expelled the artificial 
air from the receiver, and put in fire to it, 
as before; and then it burned bright for a 


pretty long time, though I had ſhut the 
receiver as ſpeedily, and as accurately as 


before. „ 
I tried another experiment, after the 


| ſame manner, with a fly, and in the artifi- 


cial air ſhe was preſently dead, as it were; 


but afterward, being expoſed to the ſun, 
the, in a ſhort time, grew well again. 


Then I blowed in common air into the re- 
ceiver, which being done, the fly included 
as before, ſuffered no inconvenience thereby. 

I iterated the ſelf-ſame experiment with 
the ſame fly in our third receiver, being 
filled with artificial air, and the ſame ſuc- 
ceſs followed; ſave only that this fly, 
when it was taken out from the artificial 


air, could not be reſtored to health, but in 
a longer time, viz. becaufe ſhe was left 


there longer. 


By theſe experiments it appears, that 


factitious air is prejudicial to fire, as well 
as to the life of animals. 


ExPERIMENT IV. 

June 25, 1677. I put paſte into four 
receivers, and exhauſting the air wholly 
from two of them, I pumped out only 
half the air from the other two. 
June 26. I found the two receivers, 
which 1 had left half full with common 


air, 
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ſhort time. 


The Seren "Continuation of 


air, to be quite filled with air newly pro- 
duced; neither dare I aſſert, whether they 
had, for ſome time, regurgitated or no, ſo 
that the quantity of common air was much 
diminiſhed. However the matter was, I 
put two flies at once into one of the re- 
ceivers, after the manner before deſcribed; 
and they, as ſoon as they touched the bot- 
tom of the receiver, in a very little while 
after remained without motion, I put a 
third fly into a receiver, after the ſame 
manner, and found ſhe lived a little longer 
there than the former. A fourth fly be- 
ing thruſt in, maintained her life longeſt 


of all, yet at laſt, ſuffering ſome convul- 
ſion, ſhe lay unmoved and reſupine, All 


the flies, after ſome ſtay in the artificial 
air, being taken out from thence, and 
expoſed to the common, grew well in a 


I made the ſame experiments in ano- 


ther receiver half full of artificial air, and 
in a manner with the ſame ſucceſs ; but 


the flies, in that receiver to which only 
common air was blown in, recovered the 


power of motion and their ſtrength in a 


ſhort time. | 5 
June 27. I found one of the receivers, 


which was wholly evacuated of common 
air, to be full of artificial air; but it being 
caſually thrown down upon the ground, 
ingreſs was thereby afforded to the exter- 
nal air; yet I put a frog into it, which 


ſeemed not to be very ſick therein. 
June 30. My fourth receiver, by the 
power of the produced air, ſeemed at length 
forced away from his cover. I put a frog 
into it, in manner aforeſaid, and ſhe fell 
into high convulſions for five minutes 
ſpace, - and then lay without motion. Afﬀ- 
ter four minutes were elapſed, I opened 
the receiver, and taking out the frog, for 


46 minutes ſhe remained without motion; 


but afterwards in four or five minutes more 


| ſhe grew very well. 


By theſe experiments it is evident, that 
artificial air is very hurtful to the life of 
animals ; but if it be mixed with common 


air, it doth not ſo readily produce its 


ficial air, and putting a frog into it, ſeven 


be convulſive. And afterward, when ſhe 
had lain one minute there without motion, 


well again. 


frog dead; in the morning ſhe was alive 


ExPERIMENT V. 8 
June 28, 1677, I put paſte into four 
receivers, three of which I cauſed to be 
wholly exhauſted of.common air, but the 
fourth was left half full of air. | 
June 29. Ons of the receivers, which 
were wholly exhauſted, was -found full of 
air newly produced; and a frog being put 
into it for four or five minutes, had ſtrong 
convulſive fits; then for one minute it lay 
ſtill without motion, whereupon I took 
the frog out, and in five minutes ſhe be- 
gan to move, and a while after became 
well again. . 
I took another receiver, filled with arti- 


minutes were elapſed before ſhe ceaſed to 


J opened the receiver, and taking out the 
frog, found, that ſhe began to ſtruggle 
and move; yet I judged thoſe motions to 
be the relicks of her convulſions ;z for af- 
ter that, ſhe remained unmoved for a whole 

half hour and more; yet at laſt ſhe grew 


As for that receiver, from which I had 
exhauſted only half of the air, it had ſo 
long regurgitated with produced. air, that 
it is very credible much common air had 
got out together with: it. A frog being 
caſt into it, ſeemed do be vehemently 
moved, and convulſive for 10 minutes, as 
the reſt did, and then ſhe ſeemed quite 
dead; but after a full minute was elapſed, 
I. opened the receiver, and the frog, being 
expoſed to the open air, within a quarter of 
an hour began to recover motion again. 

I put a frog into a recipient, full of 
common air, to try, whether, the paſte be- 
ing now taken out, the frog would conti- 
nue her life any longer time there? 
July 1. In. the afternoon, I found the 


and breathed ; ſo that ſhe lived about 48 
Hons. bs 

June 30. I caſt a frog into my fourth 
receiver, which was wholly filled with ar- 
tificial air; for ſeven minutes and an det 


+ 
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ſhe was vehemently convulſive, and at laſt 
died; then, after two: minutes, ſhe was 
taken out of the recipient, and yet reco- 
vered no motion at all. 


July 1. PERCEIVING the frog to re- 


main in the ſame poſture, I threw her 
away. : 

Wr have a confirmation by theſe expe- 
riments, that artificial air is ſo much the 


more hurtful to animals, by how much 


the freer it is from common air. 


ExPERIME NT VI. 

June 30. I included paſte in two re- 
ceivers, and then I exhauſted the air. 

July 4. I would have put a ſhrew- mouſe, 
being taken by the tail, into one of my 
receivers, filled with artificial alt?; but the 
little vermin, with his fore feet, did ſo 
catch at the edges of the receiver, that he 
could not then be thruſt into it; and by 
this means the receiver, being for a while 
open, afforded ingreſs to the external air; 


yet I ſhut it again, till I had bound the 


legs of the mouſe, and then he was eaſily 
put in, and there ſuffered vehement con- 
vulſions, and after the elapſe of one mi- 
nute, died: I preſently took him out, and 
expoſed him to the common air; but his 
life being wholly gone, no power of mo- 
tion could be recover. $ 

TREN I took the other receiver, and 
putting a ſnail into it, did with ſome won- 
der obſerve, that he continued to be moved 
very ſtrongly for a whole quarter of an 


hour; but afterwards his motion was 


ſlower, until, about another quarter of an 
hour being elapſed, he lay till, as if he 
were dead; but then being taken out of 
the receiver, and expoſed to the air, in a 
ſhort time he grew well. 
I put flies into the ſame receiver; but 
now it had admitted too great a quantity 
of external air, for the flies ſuffered no 
„„ 8 
-. "BY this experiment we gather, that ar- 
tificial air doth kill animals by ſome ve- 
nomous quality, and not only by the de- 


gs common air; for the ſnails lived 


empty receivers. 5 
Fahy 20. I found one of my recipients 
ſevered from his cover by the force of the 


a longer time in vacuo. See Art. VI. 


Exper, III. 


Ex ERINM ENT VII. 

I took a receiver, filled with air pro- 
duced from cherries, and then tranſmitted 
that air out of that into another receiver, 
full of common air, in which a frog was 
kept: matters were ſo ordered, that the 
water gave place only to the artificial air 


entering in, and the water itſelf flowed 


out; and thus the frog, being included in 
pure artificial air, for a quarter of an hour 
and more ſuffered convulſions, and at laſt 
lay ſtill without motion: yet being after 


taken forth, and expoſed to the open air, 


ſhe grew quickly well. 

Ir ſeems probable by this experiment, 
that air produced from cherries is leſs hurt- 
ful to frogs, than that produced from 
pate. See £xper, .. 


EXPERIMENT VIII. 


347 


July 9, 1677. I put gooſberries into three | 


produced air; I caſt a flie into it,, which 


died in one punctum of time; a ſecond 
flie being likewiſe caſt into the receiver, 


preſently alſo died: a third flie put into 
the ſame receiver, ſeemed a little while to 


be convulſive there; but leſs than a fourth 


flie, which J included there, which yet be- 
fore one quarter of a minute was elapſed, 


lay unmoved. Afterward I diſpelled the 


artificial air out of the receiver, by blow- 


ing, and in a little time the flies grew 


well. 


July 24. 1 took another receiver, filled 


with air produced from gooſberries, and 
putting a ſhrew- mouſe into it, found, that 
he died there in the ſpace of one halt 
minute. FED) 
_ From this experiment it ſeems infer- 
rible, that air produced from fruits is leſs 
hurtful to animals, than air produced from 
minerals. For the 2oth day of Jay 1 
tried, that a mouſe did not live above a 
quarter 
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The Secand COoNMTINUAT ION of 


quarter of a minute in air produced out of 


gunpowder. 
_ ExyeximenT IN. 
Jah 5, 1677. I included paſte in four 


receivers, having the air exhauſted from 
them. as 


Ons of thoſe receivers, being filled 
with factitious air, was forced from its 


cover, which I again ſtopped, yet not ſo 


ſuddenly, but ſome common air mightit 
mix with the artificial : yet I put a ſhrew- 


mouſe into it, who was preſently highly 


convulſive, and after one minute and half 
remained unmoved ; and being preſently 
taken out, he ſeemed to make ſome con- 


vulſive motions, but dicd notwithſtand- 


mm 


July 7. I took a ſecond receiver, filled 


with artificial air, and having put a little 


bird into it, I ſuddenly ſtopped it; ſhe 
preſently fell into convulſive motions, and 


within a quarter of a minute, or a little 


more, died; I took her out, but it was 


too late, for ſhe never ſtirred more. 


I blew out the artificial air from the re- 
ceiver, and then, another bird of the ſame 
kind, being put into it, was very well; 
yet ſhe ſtaid there four minutes. 


. Fulyg. I took a third receiver full of 
artificial air, and put that bird into it, 


which in the former experiment had con- 
tinued well, and yet ſeemed to be lively 


and found; before ſhe had been there a 
full quarter of a minute, ſhe lay without 
motion, and being preſently taken out, 


there appeared no ſign of life in her. 
In the afternoon I put an adder into my 


fourth receiver, and within two minutes 


he began to be ill, and to gape and pant; 
yet he was not wholly drprived of motion 
till after 24 minutes. Then after ſix mi- 
nutes more, which made up half an hour, 


I took the adder out of the receiver, mo- 


tionleſs as he was, and expoſed him to the 
free air; yet he did not recover life. 
July 10. Tux adder remained in the 


fame ſtate, and gave no hope of reviviſ- 


CENCE, 


= 


EXPERIMENT X. 
July 12, 1678. I put a bird into a te- 
ceiver full of air produced out of raiſins 
of the ſan; ſhe died in + of a minute, 
and though I cook her out preſently, yet 
ſhe never ſtirred more. 55 
July 18. I likewiſe put a ſhrew-mouſe 
into a receiver full of air produced from 
raiſins of the ſun; but a thread, left on 
the edge of the receiver, hindered me 
from ſtopping it cloſe ;. yet the mouſe pre. 
ſently began to be very ill, and after two 
minutes he lay, as it were, without any 
motion; yet being taken out, in two or 


three minutes time he was well again. 


EXPERIMENT XI. 

Ooh. 1, 1678. Azour ten of the 
clock in the morning, I included a ſhrew- 
mouſe wi.h common air, in a receiver 
fortified againſt the external air ; about 
11 the mouſe was brought to ſuch ſtraits, 
that he could hardly breathe. I threw in 


another ſtrong and luſty mouſe into the 


ſame receiver, and preſently put on the 
ſtopple again : but becauſe the firſt mouſe 
had conſumed ſome of the air, it came to 
pals, that the external air was forcibly 
impelled into the receiver, and fo was able 
to diſpel a great part of the air ſtagnant 
there : and indeed, when this was done, 


the firſt mouſe ſeemed to be much better, 


neither did it die much ſooner than the 
other; but both of them died about noon. 
About four in the. afternoon, I thruſt a 
freſh ſtrong moule into the ſame receiver; 
and leſt the external air might again expel 
the included air, I put him in very 0owly 
and leiſurely : the iſſue was, that this third 
mouſe lived not three minutes entire. 
WHENnce we may conjecture, that that 
portion of air, which hath once ſerved the 
reſpiration of animals, as much as it could. 
is no longer uſeful for the reſpiration of 


another animal, at leaſt of the ſame kind. 


ExPERIMENT XII. 
Tuis day in the morning I put ſo great 
a quantity of paſte into an empty 5 
: | 


 Phyfpct-mechanical. E 


chat in the afternoon I found the receiver 
full of factitious air: whereupon I thruſt 
down a ſnail into it, which preſently froth- 
ed very much, and did very often expand 
and again contract - itſelf ; but at length 
after four minutes were elapſed, he ceaſed 
to move at all; yet I took him not forth, 
till he had ſtaid in the receiver an whole 
quarter of an hour, and then, being ex- 
tracted, he ſeemed as if he had been quite 


dead; for though he were pricked with a 


pin, yet he diſcovered no ſign of life; yet 
after another quarter of an hour, being 
alſo pricked with a pin, he made a little 
motion. | „„ _ 

I blew out the faQtitious air from my 
receiver, and then thruſting in another 
ſnail after the ſame manner as I did the 
former, he was very well in the receiver, 
and did not froth at all. = 

WI have a confirmation by this experi- 
ment, that factitious air is a greater enemy 
to animals, than a vacuum is. 


ExPYERIM ENT XIII. 
June 22, 1678. Tris day, in the morn- 
ing, I put green peaſe into an empty re- 


ceiver, and towards evening the mercury 


had almoſt attained to the height of 10 
digits. c 


was almoſt 30 digits. 5 
June 24. Tae mercury did not as yet 
exceed 30 digits in height: the cover did 
no longer ſtick to the receiver yet hitherto 
nothing had eſcaped out of it. 
June 26, I included the ſame peaſe in 
the ſame empty receiver. | 
June 29, Waen I now found, that the 
receiver was filled with factitious air, I 
thruſt a ſnail into it, who put forth much 
ſpume or froth, and did very often expand 
and contract his horns; but after ſix mi- 
nutes were elapſed, he lay till, as if he 
had been dead, for two or three minutes; 
chen the receiver being opened, and the 
nail taken out, moved himſelf a little, 
if he were pricked: whence it ſeems to 
follow, that air produced from peaſe is 


leſs prejudicial to ſnails than air from 
Vol. IV, N 


June 23. Tur height of the mercury 
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XPERIME NT Ss. 
paſte, See Exper, XII. I blew new air 
into the receiver, and a ſnail then put into 
it did very well. | LT 
In this experiment it ſeems obſervable, 
that peaſe do quickly produce air in vacuo ; 
but in the wonted compreſſion of air they 
generate but little. 1775 


ARTICLE VI 
Animals in vacuo. 


ExXPERIMENT I. 


June 22, 1676, I put a butterfly into an 


empty receiver, and it was almoſt three 


hours before ſhe was wholly deprived of 


her faculty of motion: at length, per- 


ceiving him to lie unmoved, I let in the 


air into the receiver, and in a little time 


the butterfly recovered his motion. Then 


] bound him by one of his horns with a 
thread, and ſo hanged him in the receiver, 
and then he was carried very freely from 
one part of it unto the other, by clap- 
ping his wings; but after the air was ex- 


tracted, the clapping of her wings was in 


vain, for ſhe could not move the thread in 
the leaſt, from being perpendicular, 


ExePzReIiMEnT II. 
July 12, 1676. YESTERDAY I put two 


flies into a receiver, in which I left + of 


air, i. e. as much as would ſuſtain 10 di- 
gits of mercury: the biggeſt of the flies 
ſeemed to die preſently, but the other, 
which was a ſmall todied one, lived al- 
moſt twenty-four hours. Th 
Wurm both the flies lay as if they were 


dead, I ſuffered ſome air to enter in, till 
the mercury was 15 digits high; and then 


the leſſer fly began to move her feet, but 

the other continued ſtill without motion, 
Hence it appears, that air highly rare- 

fied may ſerve for inſects to breath in, and 


that it doth not kill them. ſo ſoon as artifi- 


cial air. 


ExXPERIMENT III. 
May 1. I put two ſnails into an emptied 
receiver, and for an whole hour they 
| ſeemed 


yy 


* 
— 


9 — . dis 
a tt r 


FEC ² A ²˙ LE. 6 


mY * — Hy” —U— 
— * In 2 2 N — 

nf we 5 2 17 8 .. 1 1 Y » 2 = . 
e ms f; r 3 ** ; > mY" WM yl „* 1 J POIs Turret ; N ** — 5 - ** 5 — 
* * 1 * N «2% * 4 4 DAR a es : Ws SU E <a >” mW etc, * "AIP either cho; 8 JOINS 1 , 7 , . . 

E ARS; — * SES I g 9 Ws, TO 54 2 * Kige © OF" N 5 Sat W , : 7 Y 5 — wy a 8 : f 2 1 : 1 : 
. . h R — — r 2 N EF SISSY HM = $98, W 1 * : tae "Ss 5 F OT ds Re ACP * — D he SEATS ay WON og vue ce ont Fe Pd ̃ Ong A 2 FE "TON i 

j" 00 « q * 1 - * " K - us * , d - 1 IX 2 3 Os *% * 2 
. 3 AH, ing oy 2 


by * 9 0 — Y ? 8 2 4 * * 5 o 
D ** r k . . 
- * * * * * * 
N * „ 
— 8 * 
, ly 
. * * * 


The Second ConTtinvaTioN of 


ſeemed to he well enough, and crept up 
to the top of the receiver; but in two 
hours time, they fell down from thence, 
and lay without motion. 

Six hours after they were firſt put in. 
I took them out e vacuo, and within half 
an hour they began to move a little. Dur- 


ing the time they were included, they pro- 
duced near as much air as ſufficed to ſuſ- 


tain the mercury in the height of 5 of a 


digit. 0 I 
— Tuess ſnails lived longer in vacuo than 


the others included in artificial air. Art. 


V. Exper. VI. 


ExPERIMENT IV. 
Auguſt 12, 1676. I put fly-blowings, 


or the eggs of flies, into an empty recei- 


ver, to try, whethcr they would produce 
worms there or no. 5 
Auguſt 14. | ſaw the worms were for- 
med, but the air had crept into the receiver, 
fo that it could ſuſtain 15 digits of mer- 
eury. 
Hence it appears, that inſets may be 


produced, and may live, if not in vacuo, 


yet at leaſt in air very highly rarefied. See 
Exper. % Q 


ExyERIMENT V. 
March 17, 1677. Iput two equal quan- 


tities of frog-ſpawn into two veſltls of 
glaſs, of equal bigneſs ; I left the one in- 


eluded in an empty receiver, expoſed to 
the ſun ; but the other being in a receiver 
full of common air, I fortified againſt the 


acceſs of the external air. The fro 


awn iu vacus did all ſwell into bubbles. 
May 2. No frogs were produced in ei- 
ther receiver, and that feed or ſpawn, 


which was kept in vacuo, remained ſtill 


full of bubbles; but about three days ago 
all the bubbles vaniſhed, and the ſpawn 
was changed into a certain green liquor. 


fome water, that was mixed with the frog- 
fpawn, all in vacuo, and the very ſpawn itſelf, 


was elevated into vapours, and afterwards 


Kicking to the ſides of the receiver, out 


of its own veſſel, was there condenſed, 
but the veſſel kept in the common air 
ſtill contained all its water, together with 
the ſeed or ſpawn. ; FE 


EXPERIMENT VI. 
Aaguſt 16, 1677. J put flies-eggs into 
an empty receiver. 
Auguſt 29. Wnzn no worms were pro- 
duced out of them, I gave admiſſion to 
the air to enter into the receiver, and left 
all things in the ſame poſture, to try, whe. 


ther the eggs had loft their faculty of pro- 


ducing worms. | | 
Sepi..9, Tn egges produced nothing. 
Tunis experiment, if it be compared 
with Exper. IV. ſeems to ſhew, that in- 
ſects may be generated, and may live in 
air highly rarefied, but not at all in vacuo, 


EXPE RIMENT. VII. 


Fane 15. I ſhut in a frog in an emptied 
receiver, at about ſeven of the clock in 
the evening; about nine the frog died. 


Jure 16. | repeated the ſame experi- 
ment, and again perceived. that the dead 
frog, in two hours ſpace, had produced 
fome air, rather than conſumed it. 

June 18. Tae frog, left hitherto is 


vacuo, was ſwollen very much; but the 
air now entering, made her far more flac- 
cid and lank, than ſhe was wont to be. 


VV are inſtructed this experiment, 
that a receiver void of artificial air, is leſs 
hurtful to the life of ſuch kind of ani- 
mals. See Exper. IV. and VIII. of Ai. V. 


EXPERIMENT VIII. 
Auguſ 3, 1678. I put fly - blowings ſtick- 
ing to fleſh, into an emptied receiver. 

Auguſt 12. No worms were generated 
from them. 5 
Auguſt 15. PxRe IVG no change in 


the eggs, I opened the receiver, to try, 
July 2. Our receivers remained in a win- 
dow, expoſed to the noon- day ſun; and ſo 


whether they would yet be generated in 
the free air. | 20 
Sept. 15, Normxe was produced from 
them. 1 
We have a confirmation by this expert: 
ment, that animals, which may be Kad 
| Att 1 .: . 


Sh 
4 % 


Phy fieo-mechanical EX TERIMEN TS. 1 
ted and live in highly rarefied air, yet 
4 killed in vacuo, See Exper, IV. 516 


ExeEREMENT II. 
May 19. I weighed a perfumed cone 


ExXPERIMENT IX. 


Auguſt 22, 1678. I included vinegar 
full of ſmall eels, or vinegar-worms, in 
an emptied receiver. 3 
Auguſt 29. Taz worms were ſtill mov- 
ed, yet they were fewer than in the begin- 
ing. | OE cy 
I Fo. 6. YesTERDAY ſome of thoſe 
worms did ſtill move in our vinegar, but 
this day I could not ſee one; whereupon 
taking a microſcope, I found them all 
dead :. but in the vinegar, which I had 


left in the open air, the eels made as briſk 


motions as at the beginning. 


Hence it appears, that thoſe, even 


very diminutive animals, are alſo affected 
with the preſence and abſence of the air. 


ARTICLE VI. 
Fire in compreſſed nir. 


EXPERIMENT I. 


May 14. I took a perfumed cone, of 


that nature, that being once kindled in the 
free air, it is wont by degrees wholly to 
be conſumed, and put it into a receiver 
firmly ſtopped with a ſcrew; and I in- 
truded air into it, till the mercury came 
to 120 digits above its wonted height, and 
then putting to my burning glaſs, 1 kin- 
dled the cone, which preſently darkned all 
its receiver with ſmoke, and : 
time + parts of 1 digit thereof in length 
were reduced to aſhes : yet taking out the 
cone, and blowing away aſhes, I found 
only the ſuperficies therefore conſumed, 
but the inner parts were untouched. 

I included another cone of the ſame 
ſort in a much greater receiver, but I did 
not compreſs the air therein: the cone, 
fired by the ſame burning-glaſs, was not 
taken out, till all the fumes were abated 
and fallen down; yet much lefs of this 
cone was burnt than of the other. 


* 


after ſome 


exactly, and then firmly included it in a 
receiver with common air, and I kindled 
it by the help of my burning-glaſs. When 
the fumes were condenſed, I took the cone 


out of the receiver, and weighed it again; 
the loſs of its weight was almoſt one grain. 
Then I got me many pieces of paper, each 
of them of the ſelf-ſame weight, which 


I preſume to call paper-grains. 


AFTERWARDS the ſame cone, obſerving 
the ſame circumſtances, was again in- 
cluded and kindled ; but firſt I had in- 


truded air into its receiver, as much as 


could ſuſtain go digits of mercury : and 


thus, by means of a pair of ſcales, I 
found the loſs. of weight this time was 
four times more than of the former, for 


the cone was lighter by four paper-grains. 
FaoM this experiment it ſeems to fol- 
low, that the conſumption of matter is fo 


much the greater, by how much the grea- 


ter quantity of air is contained in the re- 


"nm 


—__ExyEexIMeENT III. 
May 17, 1677. I included a perfumed 
cone in a receiver firmly ſtopped by the 


help of a ſcrew; and, the air being com- 


preſſed to ſuſtain 60 digits of mercury 
above its wonted preſſure, I ſet fire to it 
with my burning-glaſs; the cone being 


afterwards taken out, had loſt three pa- 


per-grains and an half in weight. 


I repeated the ſame experiment, but in 


air ſo compreſſed, that the mercury reach- 


ed to 120 digits above the wonted prel- 


ſure : then the cone was 7 + paper-grains 


lighter ; and fo, though the quantity of 


the air was not double, yet the conſump- 


tion of the matter by the fire was more 
than twice as much as that was in the for- 
mer experiment. 8 5 

May 17. I iterated the ſame experi- 


ment in air cempreſſed to ſuſtain 97 digits 
of mercury, and then the 1ols of weight 


ſeemed to be ſix paper grains. 
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The Second ConTiNUaTtION of 


By all theſe experiments we are taught, 
that the matter is ſo much the more con- 
ſumed by the fire, -by how much the com- 
preſſion of the air in the receiver is the 
greater; yea, the conſumption ſeems to 
have a greater proportion to the conſump- 
tion, than the compreſſion hath to the 
* compreſſion. £ eb 

May 18, 1677. I included a perfumed 
cone as re, in a receiver ſeven times 
larger than that, which I uſed in the for- 
mer experiments, and I immitted no air at 
all into it. The cone kindled there loſt 
3 4 paper-grains of its weight, and no. 
more; whereas, in the ſame quantity of 
air, if it had been reduced to a fifth part 
of its ſpace, the cone would have loſt 10 
grains, viz. by obſerving the proportion 
of the conſumption made before in air, 
ſuſtaining mercury to 120 digits above its 


accuſtomed height, (i. e.) air reduced to 


a fifth part of its ſpace. oy 
From this experiment ĩt ſeems to follow, 
that the ſame quantity of air, if it be 


reduced to leſs than its accuſtomed ſpace, 


on that account alone cauſeth a greater 
_ conſumption, than if it had remained 
its wonted expanſion. + 


EXPERIMENT IV. 

May 19, 1677. I repeated the experi- 
ment laſt deſcribed, in the ſame receiver, 
cloſely ſtopped with a ſcrew, that nothing 
might go out or in. The cone loſt one 
paper-grain and quarter only of its weight; 


whence I ſuſpect that it was not well kind- 


led. 


May 21. I made the ſame experiment, 


after the ſame manner. This day the 
cone was lighter by four paper-grains ; 
whence I more certainly collected, that it 
was not well ſet on fire in the former ex- 
periment. 


May 23. I repeated the fame experi- 


ment twice, but do ſuſpect, that the cone 
was not well kindled, ſeeing at one time it 
loſt only 2, and at another time one pa- 
per- grain of its weight. 2 . 
May 24. I tried the ſame experiment 


again, and this day alſo the loſs of weight 


only three paper- grains in weight. 


in 


the ſame quantity of air, is not fixed and 


was found only one paper - grain and a 
quarter. Then T opened my receiver, 
and having wiped and cleanſed away the 
foot, I iterated the experiment, and then 
the cone took fire very well, for the loſs 
of its weight amounted to fix paper grains 
and an half. Ty is 

I tried the ſame experiment again in an 
uncleanſed receiver, and then the cone boſt 


May 25. 1 iterated the ſame experi. 
ment in a receiver well waſhed, and the 
cone was lighter by fix paper-grains and 
an half. C000 
I made the fame experiment in the like 
manner, and in a well cleanfed receiver, 
and the cone loſt ſeven grains and am half 
of its weight. Ln 
I tried the ſame experiment again, in an 
unwaſhed receiver, and then I could: not 
ſufficiently kindle the cone. A 
May 26. I tried the ſame experiment in 
an unwaſhed receiver, about the middle of 
the day, the ſun being clear and clouded: 
with no miſts; and I rempved not my 
burning-glaſs from kindling the cone a 
long time, ſo that it took fire very well, 
and became eight paper-grains lighter. 
By theſe experiments it. is. manifeſt, that 
the quantity of a cone to be conſumed in 


certain, but ſometimes leſſer, as the cone 
ſhall be more or leſs kindled : beſides, the 
imperfect mixture of the matter may 
cauſe ſome difference; yet, it ſeems cer- 
tain, that fire is more eaſily kindied in 
compreſſed air, than in common; and the 
conſumption will be the greater in a cer- 
tain quantity of air, if that air be reduced 
into a narrower ſpace, than if it enjoyed 
its wonted expanſioun. 


Ex PERIMENT V. 

May 22. I put a perfumed cone into a 
receiver made for compreſſing the at; 
and intruding the air till the mercury ſtaid 
in 30 digits above its wonted preſſure I 
kindled the cone, and found its weight to 
be abated 1 + of a paper · grain. 


Moy 
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May 28. I made the ſame experiment 
again, after the ſame manner, and in 
effect, with the ſame ſucceſs, 


- 


® © 


I tried the ſame experiment again, but 
the cone took not fire well. Whence we 
we have a confirmation, that fire is more 
eaſily kindled in air much compreſſed, than 
in common air, or that, which is but a 
little condenfed. Ps | 

| iterated the ſame experiment, and af- 
ter I had removed my burning-glaſs from 
kindling the cone, whilſt I was intent to 
ſee whether the cone would proceed. to be 
conſumed, the receiver brake into 100 
pieces, ſome of which ſtruck my head, 
and wounded. it: which. paſſage I men- 
tion, that ſo no man may be confident his 
glaſs will not break whilſt he is about theſe 


experiments, becauſe he hath found, that 


at other times it hath reſiſted a greater 
preſſure. For this very glaſs of mine, 
had contained air four times more com- 


preſſed, very well. See Exper. III. Yea 
in Exper. VI. of Art. II. it had reſiſted air 


ſuſtaining 168 digits of mercury above its 
wonted height; yet, now it was broken 
by a preſſure more than fix times leſs : and 
therefore, whilſt a man looks into ſuch re- 
ceivers, his head had need be fortified with 
ſome perforated or pellucid muniment and 
defence to preſerve it from a blow. 


ARTICLE VIII. 
Fire uſed to produce air. 


EXPERIMENT I. 


ec with ſulphur in vacuo, and found, that 
it produced ſome air, which air was not at 
all diminiſhed for two whole days. 

Tua air is to be aſcribed to the paper, 
” no air is produced out of ſulphur 
alone, 1 Is. 


EXPERIMENT II, 
June 15. 1 burnt harts-horn. in vacua, 


and found, that the fumes iſſuing there- 
from did contain ſome air in them. 


Trzsz two laſt days, I iterated the 
ſame experiment, and always obſerved, 
that air produced from harts-horn, was in 
a ſhort time in part deſtroyed ; but that, 
which preſerved the elaſtic nature of air 
for a full hour after the burning-glaſs was 


removed, ſeemed afterwards not to loſe it 
at. all. | 


June 19. I took the harts · horn out of 


the receiver, and found no volatile ſalt, 
but only a fœtid oil to be produced there- 
from. - TH... 


ExererIMENT III. 


Fune 21, I burnt amber in vacuo, and 


at firſt I could not find, that the fumes 


did aſcend above the height of one digit; 


and yet in a receiver full of air, they would 
be carried up to the top of the receiver, 


and from thence be reflected downwards; 
yet afterwards, even in the vacuum itſelf, 


the fumes reached almoſt to the top of the 
receiver, but the mercury was not at all 
changed in its gage. 


June 22, This night a great deal of 


that water, in. which I had immerſed the 
receiver, found a paſſage into it, though 
the cover was ſo well fitted to the aperture, 


that I never perceived any water to get in 
betwixt them before. Hence a ſuſpicion 
aroſe in me, that ſome volatile ſalt had 
probably attracted (if I may fo ſpeak) the 
aqueous parts, by reaſon of the congruity 


betwixt them. 


| Fuly 8. I till kept the receiver immerg- 
ed in water, but no more water entered in, 


2 as if the ſalts being waſhed away, the ex- 
June 4, 1676. I burnt paper, beſmear- d 


ternal water, being deſtitute of aſſiſtance, 
could no longer creep in: but that agree- 


ment between the fumes of the amber and 


the parts of the water had need of a con- 
firmation by a great many more experi- 
ments. 


Hor it appears, that amber pro- 


duceth no air, no not though it be burnt. 


EXPERIMENT IV. 


Jan. 18, 1677. 1 put two drachms of 


camphire into an empty receiver, and the 
1 commiſſure 
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commiſſure of the cover with the receiver 
being fortified againfl external air, I put 
the camphire on a digeſting furnace. 

Jan. 19. Tux camphire was ſublimated 


into flowers, but no air was produced. 


ExPEZRIMENT Wl 
May 24, 1676. I included. ſulphur 11 


vum in an exhauſted receiver, and melted 
it by the help of my burning glaſs, but 
t 


found, that the e fumes, produced therefrom, 
did contain no air in them, becauſe- the 


mercury did aſcend to the aperture of its 
gage, as it uſeth to do while the receiver 


is evacuating: yet when the receiver was 


cooled, the mercury returned to its former 
height; and therefore I think that change 


proceeded only herefrom, becauſe the air, 
included in the ſealed leg of the gage, was 
rarefied, and drove the 3 into the 
other Part. 


ExXPERIMENT VI. 


Ju 19. Havixe included paſte nine 
days ago in vacuo, and perceiving, that it 
now contained no more air, I endeavoured 
to fire it with my burning-glaſs. The 
2 fumes had tinged the ſuperficies 
* 5 with a curious yellow colour; 


8 was ſtraitly joined to its cover, was 
now with eaſe plucked therefrom. 


ARTICLE IX. 


Concerning ihe production of air in vacuo, 


EXPERIMENT I. 
Sept. 9, 1676. I exhauſted the air out 


of a receiver half full of dried grapes, 
and fortified it againſt the external 7 


Sept. 10. In 24 hours time the height of 
the mercury was +. 
12. In two days time the aſcenſion 
of it was +. 


14. The aſcenſion of the mercury 


was . 
17. The aſcenſion of it was 4. 
22. The aſcenſion of it was 4. 


efdes I conjectured, that ſome air, 
_— —— the receiver, which 


The Second N of 


27. The aſcenſion was 4. The 
height three digits. 
on. 11. The height of the mercury 
was now about ſix digits. 

9, 1676, I put dried figs into a re- 
ceiver, and filled about half of it with 
them, and then I extracted the air, till the 
mercury ſtaid in the height of three digits, 

Sept. 10. No air was produced. 
Sept. 17. PERCEIVING no air to iſſue out 
of the figs, I opened the receiver. 

By this experiment we learn, that dried 
fruits, put into an exhauſted receiver, do 
produce very little air with regularity, 


Exr RAIN EAT 1 
Aug. 5. 1676. I included pears and 
apricocks in Tacuo. 


Aug. 6. In 18 hours time the mercury 
reached two digits; in 10 hours more it 


reached the third digit. Its height was 
three digits, 


Aug. 7. The height of it was five digits. 
8. The height of it was 6 4. 

9. In 14 hours ſpace the mercury 

mounted 5 7. Its Height was 


73 F* 
10.0 „ 32 


26, 138 * 
29. The height of, the mercury 
was 41. | 
Sept. 1. The height of the mercury 
was 42.5. 
4. The height of it was 44. 
. The three days Jaſt paſt * 
hotter than the foregoing, the 
aſcenſion of oy . Was 
I . a8 A 
2 7. Its height was 4 50 


3 


/ 


Sept. 10. The height of the mercury 
| was 47 


its height was only 44 di- 
= 

23. The mercury was by degrees 
again mounted to the 48th 
digit. - 
27. The height of the mercury 
CCC 
Nov. 5. The mercury aſcended by de- 
grees to the height of 52 2. 
28. The apricocks were reduced 
to water; the ſkin was ſevered 


© air was produced. 
Jan. 10, 1677. Wullsr it was a very 
hard froſt, the mercury came to the height 
of 57 digits: but when the thaw came, 
it was depreſſed to 23. Whether the 
ſtrength of the froſt opened ſome wa 
for the air to get out, I know not. 


no higher,. becauſe the air was got our. 
This day I found the receiver tumbled on 
the ground, and the apricocks, when the 
froſt was broke, were putrified, and had 
Toft their colour. : 5 

Fgou this experiment it ſeems to follow, 
that apricocks do produce air almoſt as 
eaſily in their wonted preſſure, as i vacuo. 


"ExpPERIMENT III. 

June 20, 1676. I put ſour cherries into 
two empty receivers, and obſerved alto- 
gether the ſame circumſtances in them 
both; ſave, that in the one, the cherries 


were whole, in the other, cut aſunder. 
In two hours ſpace the whole cherries had 


height of 10 lines; and the diſſected cher- 
ries to about 20. 55 

June 21, In 24 hours ſpace the mer- 
cury, which was in the receiver contain- 
ing the whole cherries, came to the height 


the mercurial gage was ſpoiled. 

June 26. Taz whole cherries had not 
yet produced fo much air, that could ſuſ- 
tain 15 digits of mercury; but the diſ- 


13. The mercury was depreſſed; _ 


from the pulp, yet no more 


March 3. ThE mercury could aſcend 


impelled the mercury into the gage to the 


of three digits; but in the other receiver 


4 Phyfico-nmechanical | E XPER 1 u K NT 8. 


ſected cherries had wholly filled their re- 
ceiver with air. + 

Fuly 9. Tris day the receiver of the 
whole cherries was removed from his co- 
ver: I did eat one of the cherries, and 
its taſte ſeemed pleaſant enough. I in- 
cluded the reſt again in vacuo; many of 
them were broke, and in one hours ſpace 
they impelled the mercury to aſcend to the 


height of about two digits, 


 Fuly 10. Tas laſt 24 hours the mer- 
cury aſcended not; whether the gage was 
prejudiced, I am not certain. = 

July 15. Tunis day I found the cover 
ſevered from his receiver, and ſo it was 


clear, that the gage was ſpoiled or hurt. 
Tris experiment gives us a probable 


conſequent, that ſome diſſected fruits do 
ſooner produce their air than whole and 
undivided ones. 


EXPERIMENT IV. 


June q, 1676, I put cherries (not acid 


ones) into an empty receiver, and within 


one hour I found as much air produced 
from them, as ſufficed to ſuſtain + of a 


digit of mercury. 


June xo. In 18 hours the mercury 


ſeemed to have come to the height of 11 
A 5 
Jay 11. Our fruits produced air leſs 
and leſs copiouſly; fo that this day, to- 
wards the evening, they came not up to 
the height of 15 digits. 
June 12. Now the mercury was a little 
higher than 25 digits. 
13. The height of the mercury 
was 22 digits. 
16. The mercury yet came not up 
to 30 digits. : 
18. Perceiving no more air to be 
produced from my fruits, F 
opened the receiver. 0 
Such a ſmall production of air ſeemed 
very obſervable to me, becauſe I had found 
by experience, that fruits of the ſame kind 
in France had filled their receiver in two 
days time: it may probably come to paſs. 
that fruits of the ſame kind, in ſeverat 


countries, 
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Countries, "7 differ much amongſt them- 
ſelves. 


" EXPERIMENT v. 


June 12, 1676. I put cabbages cut in 
pieces into an empty recipient with a mer- 
curial gage, and in one hours ſpace 95 mer- 
cury had made one line. 

June 13. The mercury was now come 
almoſt to the height of 10 
digits. 

17. The mercury was come al- 

moſt to the top of its gage, 

and the receiver being opened, 

I found the cabbages little al- 
tere. 


— 1.᷑)9. The cabbages being left two 


wholly corrupted and blackiſh. 

Il put them again in vacuo, 
to try, whether the putre- 
faction begun would promote, 
or elſe retard the 88 
A 

19. The mercury in half an hour 

q ran up z of a digit. 

22. For three whole days the 

| mercury got higher only 10 

| | lines. Its height was 1 and 
| x 7 of a dipit. 

23. Finding, that the cabbages 
produced no more air, I took 
them out of the receiver: 
their ſmell was very bad. 

Hence a ſuſpicion aroſe within me, 
that bcdies, when they putrefy, have al- 
ready produced almoſt all their air. 
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Ear e d n VI. 
May 29, 1676. I took pieces of orange 


Me”! 


N 


; receiver capable of holding 10 ounces of 

1 Water, and Iexhauſted the air. 

1 June 10. Tunis day the receiver was re- 
moved from his cover by the force of the 
produced air; fo that J took out the oran- 
ges, and preſently put them into another 
empty receiver capable of containing eight 
ounces of water, and the mercury, with- 
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in half an hour, was elevated to tlie belake 


days in the open air, were 


weighing four ounces, and put them into a 


of one half digit. 


June 13. THAT ſudden aſcenſion of the 


mercury was not durable, for it yet came 
not to the height of two digits. 

June 16. IHE mercury, the laſt 24 
hours, aſcended about three lines. 

June 21, Tax mercury, theſe laſt 24 
hours, did not aſcend che ſpace of one 
line. 

July 18. I perceived no more akon 
was made in the height of the mercury , 


but ſome mouldineſs appeared, though ] 


am certain, that no air from without had 
found any ingreſs into the receiver, 


EXPERIMENT VII. 


April 27, 1676. I put a tulip into an 
empty receiver with a mercurial gage; 
but before it was fortified againſt the ex- 


_ ternal air, ſome air had got in, enough to 


ſuſtain two digits of mercury. 
May 2. Taz tulip, which firſt ſeemed 


| ſtriped with ſundry colours, was now 
_ wholly changed into a dark red, and was 


moiſt : it produced very little air. 


ExXPERIMENT VIII. 


April 22, 1676. I put half of a lemon 


into an empty receiver, with a mercurial 
gage fo ſhort, that the mercury could run 
up the ſpace of three digits. 
April 24. In two days ſpace the mer- 
cury came to the height of 
one digit and a half. 


25. The mercury was now tuo 


Y digits high. 
27. Yeſterday the mercury made 


four lines, but this day only 
one. 


lime. 
May 3. In four days ſpace the mercury 
aſcended one line and a little more. 
„ 3, 1677. Tun mercury came t0 
e top of its gage, yet no air got out; 
but the lemon was little altered. 


Jau, 


29. The two laſt days the mer · 
cury mounted higher by one 


* 
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Jan. 1, 1678. As yet no air eſcaped out 
of the receiver; but the lemon had con- 
tracted a yellow colour, and moiſture there- 


with. 


EXPERIMENT IX. 
March 16, 1677. I put two apples of 
the ſame ſort in two empty receivers; one 
of the apples began to putrify before, the 

other was only bruiſed with a few blows. 
May 15, 1677. As yet the fruits were 
in very good caſe; but this day that apple, 


which was bruiſed, appeared wholly rotten, 


and the receiver was forced from his co- 
ver; the other apple remained without 
any change. | 


Aug. 20. 1677. Tuar apple, which 


before began to be rotten, ſuffered no far- 
ther alteration; but this day finding, that 


the receiver was pulled from his cover, 


and fearing leſt the apple would be ſpeedily 


putrified, I took it out: its taſte was 


grateful, but ſubacid, as if it had been 


fermented; but the pulp inclined to the 


conſiſtence of meal. 5 
From this experiment it ſeems to be 


confirmed, that fruits have produced the 
greateſt part of their air, when putre- 


faction begins to alter them; ſeeing the 


putrid apple did not fill its receiver but in 
a much longer time than the other apple. 


See Exper. V. of this article. 


EXPERIMENT X. 


May 17, 1676. I poured two equal 
quantities of milk into two glaſs receivers 
of equa] bigneſs; the one I left in the free 


air, the other I included to be kept in an 


emptied veſſel with a mercurial gage. 
May 18. Taz cream did ſwim on the 

top of that milk, which was left in the 

tree air; but that, which was in vacuo, 


gage was not changed at all. 
May 19. Tus bubbles ſwelled more 


was a little higher, 
May 20. Taz bubbles in vacuo ſwelled 
yet more, and that milk ſeemed curdled ; 


but the other, in the free air, was mani- 
Vor. IV. 


was only covered with bubbles, and the 


and more, ard the mercury in the gage 


feſtly curdled. The mercury in vacus 


came almoſt to the top of its gage. 
May 22. TRE milk in vacuo proceeded 


to generate air more and more, and now it 
evidently appeared to be curdled; whence 


it is manifeſt, that the coagulation of milk, 
when the air is taken away, is retarded. 
Now almoft all the bubbles were broke. 


June 20. Tae milk in vacuo was no 


longer covered with bubbles, and remained 
{till coagulated in the ſame ſtate. Bur 


the milk in the free air ſtank filthily, and 
was full of worms : when it was put on 


the engine, and the air extracted, it did 


emit many very great bubbles for a long 


time; and the worms did move them- 


ſelves very vehemently, but not one of 


them died in four hours ſpace. | 
May 19, 1677. TREE or four 
months ago, ſome whey in vacuo was 


poured out of a veſſel into a receiver, and 
it ſeemed clear and limpid like water; yet 


there was whey enough left in the veſſel 
to ſeparate the butyrous from the caſeous 


part at a ſufficient diſtance. FRE =”, 
Tris day the milk ſtagnant in the re- 


ceiver ſeemed to have got out of it; fo 
that it is clear, that the air in the receiver 
was of greater force than the external air, 
for the cover alſo was forced from the re- 
ceiver. Towards night I took that milk 


out of the receiver, and found it to be acid 


both in ſmell and taſte, yet it was not un- 
acceptable to the palate ; but after a ſhort 
time, the whey, which hitherto had re- 
mained limpid between the caſeous and 


butyrous part, began to diſappear, and to 


be blended with the reſt. 
May 24. This day the butyrous part 


was wholly vaniſhed, though as yet it had 


ſuffered no ſenſible mutation; but the 
milk began to ſmell] amiſs. _ 
June 1. Qur milk had not yet con- 


tracted the worſt of ſmell, neither had it 


produced any worms, but it grew dry by 
degrees; and th:s night the mice eat it up, 
as perhaps they had done the butyrous part 
bene N 85 
THis is the ſtory of my preſerved milk, 
in which theſe four things ſeem moſt ob- 
2 2 2 ſervable. 
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milk, when air is extracted thereform, is 


ſomewhat retarded. Secondly, the weight 


of butter, or of whey, or cheeſe, is not 
the ſame in the air, as it is in vacuo; for 


in the air they are mixed one with another 


confuſedly : but in vacus one ſwims on 
the top of the other. Thirdly, the pu- 
trefaction of milk, when air is extracted, 


is hindered or very much retarded. Fourth- 


ly and laſtly, milk, by: long continuance 


in vacuo, is made unfit to generate worms, 


even in common air. 
„ B®LRRIMENT Ad \ 
Sept. 5, 1677. 1 took the ſame receiver 


and the ſame veſſel, which I uſed before 
to preſerve milk in vacuo, and I included 


urine therein, after the ſame manner as I 
had done milk before. - The quantity of 


_ urine was three drachms, or thereabouts; 


and the receiver was only capable of hold- 


ing 10 ounces of water. 35 Ns 
Sept, 7. Taz mercury reached to the 


height of almoſt two digits. 


Sept. 8. Tux mercury was this day 
ſome what higher than yeſterdax. 
Dec. 5. Tux mercury aſcended not above 


three digits in height, and for the whole 
month paſt was not changed at all. The 


urine ſeemed not all to be altered. 
Dec. 6. I ſet other urine under a re- 


ceiver, not fortified againſt the external 
air. pF 448 


Dec. 16. Tux urine in vacuo till kept. 
unaltered, but the other in 10 days time 
feemed turbid, and to have contracted ſome 


mouldineſs in its ſuperficies. 
Tunis experimenc, compared with the 


former, gives us a probable inference, 


that urine, which is an excrementitious 


humour, contains leſs air in it than milk, 


which is alimentall. 


Moxxover the efficacy of the air to 


corrupt urine ſeems very obſervable. 


ExPERIMENT XII. 


May 19. 1 took paſte very much di- 
luted, and without leaven, and put it in a 
glaſs veſſel into an empty receiver; and 


The Second COM TIM UuAT Len F 
ſervable. Firſt, that the coagulation of 


though the veſſel, which contained it, 
were not half full, before all the air wa 
exhauſted, . yet the paſte had : ſwollen 
above the brims of the veſſel. 
May 20. Taz paſte continued to ſel 
more and more, and was interſperſed with 
many cavities — 3. 
May 22. Tris day the paſte was much 
more tumid than before, and much air 


* 4 


was generated therefrom. _ 


May 23. Tnis day in the morning [ 
found the cover ſeyered from his receiver, 
by the force of the produced air, and ſome 
of the paſte was ſpread. above the edges 
of the receiver; yet its fwelling was ſome- 
what abated. In the afternoon, its tumid» 
neſs was much more abated, yet it took up 
twice more room than it did before it was 
put into the receiver. The taſte of it was 
not acid, and therefore I think that bread, 


thus made, is very light. 


 ExyERIMENT XIII. 
Fuly 20, 1676. I took a quantity of 
„and put it into an exhauſted receiver 
fortified againſt the external air; and like- 
wiſe I put another equal quantity of beef 
into a receiver, neither exhauſted nor cloſe- 

ly ſtopped. Ee - 
Ju 21. In thirty hours ſpace, the ex- 
hauſted receiver was all filled with air, fo 
that I ſuſpected ſome air had got in; and 
therefore I included the ſame beef again, 


and fo cloſed it, that there was no fear of 


the ingreſs: of any external air. 


Fuly 22. In fourteen hours ſpace the 


mercury came to the height of 15 digits. 
Ju 25. Fon three whole days and 


more, the beef did not produce ſo much 


air as would fill one half of the receiver. 


Ju 29. Tris day the receiver was ſe- 


— - 9 
vered from his cover; and in one hour's 


ſpace, I perceived, that the beef, being 


again included in vacuo, had produced air, 


which ſufficed to ſuſtain 10 digits of mer- 


July 28. I found | the receiver again 
filled with air, and re- exhauſted it, much 


air was in a ſhort time again produced from 


the beef. July 
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Jul 30. Taz receiver being again filled, 
included the beef again # vacuo, and 


found, that the air produced from it in 
one hour's ſpace was able to ſuſtain 10 di- 


gits of mercury. | 
Aug. 1, Tis receiver being this. day 
filled again, the beef ſtank fo filthily, that 
pe threw it out of doors. ; | 
Hence it appears, that fleſh, whilſt it 
putrifies, doth produce much more air, 
than before it putrifies; but it is other- 
wiſe with fruits. See Exp. IX. of this Art. 


| EXPERIMENT XIV. 
Fuly 18, 1676. I put ſome gooſberries, 


which I had kept long in receivers to pro- 


duce air, into a vacuous receiver, 


Wirnix half an hour the mercury aſ- 


cended to the height of one digit. 


Ix an hour and half's time, the mer- 


cury mounted to another digit. 


July 19. In twenty-four hours time the 


receiver was almoſt all filled with air. 


Jiuh 20. Tax cover was forced from 


his receiver, and much juice had run out 
of the receiver.. 

Juh 29. 1 left the ſame gooſberries in a 
receiver, not hitherto fortified againſt the 


external air; but this day I included them 


again i vacuo, to try, whether they could 
produce any more air. 


 Fuly 30. In ſixteen hours time, the 


gooſberries drave up the mercury a digit 
and + into the gage: | 


July 30, 1677. Taz gooſberries could 


nod wholly fill the receiver, and they al- 


ways remained in the ſame ſtate; but a 
while ſince they had almoſt loſt their red 


colour, and inclined to white. 


FroM this experiment it ſeems to follow, 


that theſe fruits, after they have produced 
all their air, admit very little alteration ; 
as if that air itſelf were the cauſe of cor- 
ruption. 


EXPERIMENT XV. 


Aug. 23. J put pears into a vacuous re- 
cerver with a mercurial gage; and before 
the receiver could be well 4 
the ingreſs of the air, the mercury was 
come to the height of one digit and an half. 

N 3 | 


ortified againſt 


| In two hours ſpace the mercury aſcend- 


ed four digits; its height was almoſt fix. 
Aug. 24. The height of the mercury 
| twelve digits. 


teen. 


Aug. 26.) | C18 
TELE 27. 3 :4 TT 
28. . 23 
S 35 [> 
| "Es . 5 | 
wy 2 The height of it was * 
3. | 33x 
4 | 44T 


| 50 
Sept. 7. The height of it was the ſame, 


becauſe ſome air had eſcaped; but 
I prevented that for the future. 
8. The height of the mercury was 


3 
9. The height of it was 54 5. 
10. The height of it was 38. 


Sept. 12. Yeſterday the mercury per- 
ſiſted in the ſame height; but this day it 


ſeemed to be depreſſed: whence I con- 


jecture, that ſome air had got out. The 

height of it was 833 2 5 
Sept. 13. I tranſmitted the air into ano- 

ther receiver: the height of it was 32 2. 


Sept. 16. I perceived, that the air had 


got out; and opening the receiver, | found 


the pears very rotten. 


TuEsE pears produced their air irregu- 


larly enough, ſometimes quicker, ſome- 


times more ſlowly. 


ExyERIMENT XVI. 


Sept. 17. I put dried plums into an eva- 


cuated-· receiver. 
Sept. 19. The mercury ſeemed to have 

aſcended a little. 8 
Sept. 22. I perceived not that the height 


of the mercury was any more altered. 
Mo. 8. Wurd I ſaw, that the plumbs 
produced no more air, I opened the re- 
ceiver. | 


By this experiment we have a confirma- 
tion, that dried fruits are very unfit to 
produce air. 

r Ern 


Aug. 25, The height thereof was ſix- 
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EXPERIMENT XVII. 


Sept. 28. I put freſh nut-kernels, cut 
into pieces, having thrown away their 
ſhells, into an evacuated receiver, with a 
mercurial gage. 

Sept. 29. The mercury aſcended a little. 

30. The height of it was two 
digits. 

Octob. g. The mercury proceeded to 
aſcend by degrees : the height of it ex- 
ceeded fix digits. 

O#ob.' 15. The height thereof was ten 
digits. 

Ofeb. 22. The height of it was fifteen. 

Nov. 28. The mercury was come to the 
height of twenty digits, or a little more; 
but this day the receiver was caſt down 
and broken, and the nut-kernels threwn 


about: they were kept very well, both as 


to colour and taſte. 

Hence we may conjecture, that air 
without ſenſible putrefaction may be pro- 
duced from fruits, even of an hard con- 
ſiſtence. 


ARTICLE x 


e Cancernizg the produBion of air above its 
wonted preſſure. 


EXPERIMENT I. 


I included new peaſe in a receiver, with 


| a glaſs full of raiſins of the ſun bruiſed, 


and mixed with water; I did not exhauit 


the air. 


TowARDS evening the mercury had 


mounted to twelve digits; but a great 

part of that air was produced from the 

raiſins, not from the peaſe. 

Fune 23. The height of the mer- 
cury” was . 


June 24. 175 
* The height of it was a0 
28, Joo 


The peaſe did, as it were, "fe. and 
grow yellow. 


June 30. The height of the mercury 


Was 110. 


July 1. The mercury aſcended not, 
yet no air eſcaped out. | 
4. The height of the mercury 
was 124. 

7. The height of it was 140. 
Ju 10. The height remained the ſame, 
but the | liquor, which diſtilled 
or ſweat out from the peaſe, 


2 got out. 


12. Ne liquor was produced from 

the praſe, but the mercury 

continued in the ſame height. 

Fuly 13. The liquor got out of the re- 

ceiver, and ſome air befides : whereupon 

I ſet the ſcrew, and new liquor being in a 

ſhort time collected did Py the cover 

within. 

July 15. Tus day the receiver ws 
broken in pieces; but the peaſe being ſofter 

than ordinary, were eaſily ſtript of theit 


huſks, as if they had begun to be boiled: 


they r their ordinary taſte. 


E xYERINM ENI II. 
Sept. 15, 1676. I put unripe wks 


into a vacuated receiver; but before the 
receiver could be guarded againſt the ex- 
ternal air, the mercury had already aſcend- 
ed to the height of one digit. | 

Sept. 16. In twenty-four hours time 


the mercury ran up five digits ; z Its height 


was ſix digits. 
Sept. TH The height of the mercury 


Vas eight, 

Sept. 18. 10 
19. | | I2 
20. | 14 
wh be height * it was | hy 
24. | G 
26. 23 
TY „ 

Oob. 1. The height of the mercury 

| Was 30. 


4. The height of it was 31: it 
was ſomewhat cold. 
OS £2: 
£ The height of it was 
11.J 


32 
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OHob. 15. Theſe two laſt days, the cold 
being abated, . the mer- 
cury aſcended more ſpee- 
dily : its __ was 37. 


O80b. 17. 780 
19 | 3 39% 
a [41 

2 {The height of it 5 4s Ny 

Nev. * . 46 
5. 5 47 
90. (53 


Is this experiment, che air ſeems to be 
produced ſometimes regularly enough, 
and at other times anomalouſly. 


EXPERIMENT III. 


Fuly 6, 1676. I put gooſberries into an 


emptied receiver; but before it could be 


guarded againſt the external air, it had en- ; 


tered in, and impelled up the mercury to 
the height of halt a digit ; and afterwards 
in half an hour, the air produced from 
the gooſberries had impelled it up to ano- 
ther ſemi digit. 


In ſeven hours time the mereury aſ- 


cended four digits higher: it ſtaid in five. 
July 7. In fourteen hours ſpace the aſ- 
cenfion of the mercury was two digits 
and . 
In ten hours ſpace, the aſcen- 
ſion of it was 2 £. 
July 8. In fourteen hours the aſcenſion 
of the mercury was 12. 
In ten hours the aſcenſion of it 
was two digits. 
Fuly 9. In fourteen hours the aſcenſion 
of the mercury was 2 +. 
In ten hours its aſcenſion was 14. 
July 10. In fourteen hours the aſcenſion 
of it was 1 4. 


In ten hours the aſcenſion of 5 


it was three. 
Jul 11. In twenty-four hours the aſ- 


cenſion of the mercury was 
four. 


July 12, Is twenty four hours the aſ- 


cenſion of the meren Was 
four. 


Now the mercury was brought 

to its wonted preſſure. | 

 Fuly 13. Tuis day in the morning, I 
found the cover to be broken; and becauſe 
it was faſtned by a ſcrew, that it might 
not be ſevered from the receiver, I ſuſſ pect- 
ed, that it was broken by the force of the 


| nat air : I ſubſtituted another cover in 


its place, 

July 14, 43, 16, 17, 18, I perceived 
no change in the height of the mercury, 
becauſe the cover was not exactly ſhut ; 


and therefore I took out the fruits, and 


put ſome part of them into another eva- 


cuated receiver, and the reſt I ſtopped up 
cloſely with common air, that nothing 


2 get out. 
In four hours the en of 


the mercury was four di- 


gits. 


Ju 19. In fourteen hours the aſcen- 
ſion of the mercury was 1 =; 


but ſuſpecting the air to 


have eſcaped, I ſet the ſcrew. 
In nine hours the aſcenſion of 


the mercury was eleven di- 
gits. 


Tun cover was broke, and the air de 
an eſcape. _ as 
_ $7 experiment 3 to prove, that 
gooſberries contain much air in them, 
which, as ſoon as it is freed from the 


wonted preſſion of the air, doth more 
readily break forth, than when it is reſtrain- 
ed by ſome ambient air, until the gooſber- 


ries begin to be fermented, for then air is 


produced in a far larger quantity, even in 


à great compreſſion. 


ExXPERIMENT IV. 

1 included paſte in an exhauſted receiver, 
and, before it was guarded againſt the ex- 
ternal air, the mercury was come to the 
height of three digits, by reaſon of the 


air making an irruption from without; 


when it came to pals that the paſte, which 
was much ſwollen, loſt about the third 
part of its tumidity. 


A little 
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A little while after it ſwelled again, and 
within half an * the mercury mounted 
higher by two digi 
In one hour's t 2. the aſcenſion of the 
mercury was 2 23; and the paſte continued 
to ſwell or riſe more and more. 

In another hour's ſpace the aſcenſion of 
the mercury was three digits and 2. 

In one hour's time the aſcenſion of it 
was 4 + digits: it ſtaid in ſixteen. 


July 9. In 14 hours ſpace, the aſcenſion 


of it was 21 digits. The height of the 
mercury was 37. Moreover I I ſuf ; 
that ſome air had got out. When I ſer 
the ſcrew, the cover 3 and upon the 
ingreſs of the external air, the paſte, which 
always did riſe, now did abate about two 


found in a leſs compreſſion than before. 
In five hours ſpace the aſcenſion of the 
mercury was 15 digits. 
Bur when I again endeavoured to ſet 
the ſcrew, the cover brake, ſo that the air 


_ eſcaped; the paſte did preſently ſomewhat 


pitch, and was depreſſed. 
In four hours ſpace the aſcenſion of the 


mercury was 10 digits : the paſte did again 
ſwell or riſe, as before ; but being will- 


ing to ſubſtitute à better ſcrew in the place 
of the other, I permitted an egreſs to the 


air; yet this time the paſte did not pitch 


or ſubſide, as before it had done. 


| Faby 10. Tunis night the paſte roſe 
again, yet it ſeemed to have produced no 


air. 


In four hours ſpace there was no aſcen- 
ſion of the mercury. 


In ſeven hours ſpace the noo of it 


was four digits. 


Jay 12. 1 perceived no aſcent of the 


mercury. 


13. It ſcemed to have aſcended. a 


little. 


17. Seeing no more air was pro- 
duced, I took out the paſte, 


and . it to be of a ſub- . 


acid ſmell, 


"Ty experiment ſeems to 1 5 that 
in com- 


air may be produced out of paſte 
preſſed air, as well as in vacuo. 


Bur the paſte was twice depreſſed, be 
cauſe the compreſſed air ſuddenly finding 
out a way of eruption, was fo much di- 
lated, as it is wont to happen in all ſprings, 
when they are carried beyond their point 
of reſt: but when that air was immedia- 
tely repelled by the external air, the Paſte 


did pitch and was depreſſed. 


EXPERIMENT V. 


July 13, 1676. I included ſome beans, 
of that ſort, which are given to horſes 


for provender, i» vacuo, with ſome wa- 


ter : ſome of them, which were bruiſed, 


ſeemed to ſwell much; but thoſe, which 
were left whole, NEE no ſenſible altera- | 


tion. 
digits of its tumidity, though it was now | 


In two hours us I Hs no air produ- 


ced, though the beams continued to ſwell, 


July 14. In 24 hours the aſcenſion of 
the mercury was ſeven digits. 


Fuly 15. In 16 hours the aſcenſion of 


the mercury was three digits and 2. 


In eight hours the aſcenſion of it was 
1 23; the height of it was 12. 


Fuly 16. In 14 hours the aſcenſion of it 
Was three. 


17. In 26 hours the aſcenſion of it 
was ſix. 
18. In 24 hours the aſcenſion of 
the mercury was almoſt nine. 
19. I ſtopped the receiver firmly 
with a ſcrew, becauſe the air had 
got out. In nine hours ſpace 
the aſcenſion was one digit. 
20. In 24 hours ſpace, the aſcen- 

ſion was 3 2. 

21. In 74 hours ſpace the aſcenſion 
was 5 . 

22. In 14 hours the aſcenſion .of 
the mercury was two digits. _ 

23. In 24 hours the aſcenſion of 
the mercury was 18 digits. 

24. In 14 hours the aſcenſion of 
the mercury was almoſt five. 
The height of ir was 35 above 
the wonted preſſure. _ 

25. The receiver could not ſuſtain 
a greater preſſure. I found the 
beans of a fœtid ſmell, not much 

unlike 


— ENI IAI Ms 


te 2 pits the ſmelb of putrified _ 
"fleſh. © N 
Faow WF. JEN ſeems to follow, © 


that beans contain much air in them; and 
that that air is produced in a moderate 
preſſure, as well as in vacuo, ſometimes 
more ſpeedily, ſometimes” more lowly. 

« ESPECIALLY, 


notice 
A VI. 
Puly 23. I included gooſberries in va- 
cuo, and fortified them very well againſt 
the external air. 5 


Ix two hours ſpace the mercury aſcend- 
ed one digit. 


July 24. The 8 of the mereury 


was ſeven digits —. 
Juy 2 = . 12 
The height of | it was * 
: 20. | 2246 © 


22, = height of it was almoſt 


30. Th be height of it was almoſt 


15 
\ 1 tranſmitted me air out f 


this receiver into another eva- 
cuated receiver, and ſo the height 


of the mercury was 26. 


31. The height of the mercury 


was 33. 


that great inequality, 
which F Jah 23, is to be taken 


Aug. 5. The height of the 


was 43. I tranſmitt Nha air 
into another receiver. 


Tbde height of the Werevey: we 


30 digits. 
6. The n of the mercur 


2 
\ 7. The height thereof was 47. 


8. The height thereof was 48. 
But the air being tranſmitted 
into another receiver, the height 
of it was 36. 


9. The height of the mercury 
was 41. Fourteen hours were 


paſt. 


10. The height of the mercury 


12, The height of. the mercury 


Auguſt 1. Tas height of the mercury 


was 32. But fome air had 


eſcaped out; and going about 


to ſtop the receiver cloſe, I 
ſuffered ſome more air to get 
out. 


The 0 of the mercury 
was 


2. The ae? of the mercury 


was 39. I tranſmitted ſome 
arr into another receiver. 
The height of the mercury 
was 31. 
3. The height of the mercury 
was 39. 


4. The height of the mercury 


19.7 


was 47.; the air being tranſ- 


mitted into another receiver, 


the height of it was 35: 24 
hours were elapſed. 
11. The height of the mercury 
was 38 2. Fourteen hours 
were elapſed. ; 


was 42; 
were paſſed. 
air, and the height of the mer- 
cury was 26. 

13. The height of the mercury 

Was 33: 

Vere elapſed, 


twenty-four hours 


425 — f 1 


Pl, 
155 1 of it was 14 n 4 
16. 47 


Lag} 


AG The height | + 


I tranſmitted the air into another re- 
ceiver, and the mercurial gage was fpoiled. 


I took out the 


that they had loſt their colour, and alſo 
almoſt all their acidity. 


From this experiment we may infer, 


that gooſberries do 


trated out of the receiver; for then they 
acquire ſtrength to produce new air more 


v. 


Ex p 2 


I extracted the 


twenty-four hours 


gooſberries, and found, 


produce their- air re- 
gularly enough, unleſs ſomething be ex- 
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f ExXPaEIMENT. VII. 


Sept. 12. J put crude grapes into an 
emptied receiver ; but before they could 
be fortified againſt the external air, 
ſome thereof had got in, as much as could 
ſuſtain three digits of mercury. | 


bans INST IBF. 7 5 


7 * beighto of i it was Fo 
<4 a 


Sept. 22. Thehei ght of the mercury was 


30. I 3 * the receiver 


with a ſcrew. 


as The height of the mercury 


Was about 30 2. 
24. The * thereof was 32, 
Sept. 26. 1 ; 342 
27. 25 1362 


30. 


Oat. 2. | >The height of i it was? 37 
5 — 42 


* 142 
Oed. 15. The beigdt of che mercury 
was 46. It aſcended chiefly theſe two laſt 
days, when the froſt was diſſolved. 

Nov. 2. The height of the mercury 


Vas 54 digits. 


Nov. 5. The height 58. 
Jan. 10, 1677. Now the mercury 


was come to the height of 70 digits; and 


yet I perceived no ſenſible mutation in the 
mercurial gage, even when the cold was 
moſt fierce, though the grapes and their 
Juice were concreted into ice, 


Sept. 21. Hir HER Tr the grapes ſeemed 


not altered: but the mercury had aſcended 
a little,. becauſe the air had found a paſſage 
out. This Cay I opened the receiver, and 
when the air brake forth, many of the 
grains ſeemed to be contracted into wrin- 
kles. The grapes had kept their taſte, 


but much more pungent ; but their juice 


N 


two, into a vacuous receiver. 
evening the mercury was come up to the 
height of 10 digits. N 


The Second Mini ative: 7 


continued to be tinged with 4 curious red 
colour, 


Trrs experiment ſeems to inform us, 


that grapes produce not all the air, ah in 


a "_— tract of time, 


. 


ExPERIMENT. vill. 


Auguſt 10, 1677. 1 put pears, cut in 
Towards 


Aug. 11.) 0 
1 Wh HAS 2.0 
+ \The height of it wasg 2 "my 
16. 25 77 2875 TY be 
17. 168 
The air being tranſmitted into another 


receiver, the height of the mercury re- 


mained at 53 +- 
Aug. 18. 7 461 
I 810 a 364 
4-2 The height of it was) % 
. | YL 72 

The air being tranſmitted into another 
receiver, the mercury remained in the 
height of 61. 

Aug. 22.) ; | - (68 

'- "mw 74 

Xt The height of i it was Z 
25. RES, Z 

The air being tranſmitted into * 
receiver, the mercury remained in the 
height of 67. 

Auguſt 26. The height of the mercury 
was 56, becauſe ſome air had got out; yet 
I tranſmitted the air into another receiver, 
and the mercury remained i in the height 52. 

Aug. 27. a 60 

28. > 74 68 
2 The height of it was) {? 

9 5437. | 88 
denn. 1. ; 93 
Sept. 2. The height of it was 100. 
Sept. 3. The height of it was 89, be: 

cauſe ſome air had eſcaped out, which made 
me cautious to prevent the like for the fu- 
tore. 


Seht. 


Feng eres E X P E * 1 MENTS,” 
would be there converted into chryſtals, 


The height of the e 
19 8 Was 100. 1:43 | 
6. The ſame height, continued. 


1 


2 The ſame height ſtill 0 


any | "UN "7 1 1201 
The eight of the, meroury 


_ 1.085 107o>1:c.445; 
10. The height « of the mercury was 
ST” 
The air being tranſmitted into Socher 
receiver, the meeurß. ſtaid in the beth 


Sept. 11. The mercury moved. not. 
13. The height of the mercury 
aa 

Ozob. 8. 1 this day found, chat the air 

had got out. | 

Tais experiment ſeems to fnform us, 


that pears do produce their air, as It were, 


by paroxyſms, or fits. 


A T IC 'E E XI. 
Various experiments. 5 


ExXPERIMENT. 5 3p 


March 16. l melted down lead pre a 
oy in a braſs veſſel, whoſe. diameter was 
an inch and half; but before the lead was 
concreted by cold, I put it into a receiver, 
out of which I exhauſted the air with great 
ſpeed; whence it came to paſs, that the 
figure of the concreted lead was concave, 
5 ſhe parts of it were ſo much the more 
depit 
nearer to the center: whereas, on the other 
ſide, lead congealed in common air doth 
exhibit a convex figure, except in the mid- 
dle, where a little cavity doth appear. 

made the ſame experiment with tin, 


and had the ſame ſucceſs; though bot 


metals being liquid, and very hot, had re- 
mained long enough in vacuo, yet no bub- 


bles ſeemed to emerge from either of 


them; whereas all other hot liquors do 
ſend forth numerous bubbles in vacuo. 


EXPERIMENT II. 


Sept. 2. I put water ſaturated with diſ- 


ſolved ſalt, iz vacuo, to try, „hether it 
Vol. IV. 


0 air at all "had, | 


fled, by how much they were the 


and the ſalt be carried above the plain, or 
ſuperficies of the vater, as it is wont to 
happen in the free air. 


ſentaneous to reaſon to $4 eco that the ſalt 


could not there be converted into to chry- 
3 ä 


* * 


nnn III. 


Auguſt 8, 1676. I put air produced 
from gooſberries, into an evacuated re- 


cipient, furniſhed with a mercurial gage. 


March 1, 1671. WEN I perceived, 


that no change was made in the height of 


the mercury, I opened the receiver. 


EXPERIMENT IV, 
Auguſt 8, 1 took a phial, which was 


able to hold ſeven ounces five drachms and 


three grains of water, and exhauſted the 
air out of it; and when, in a balance, it 


was ſuſpended in an æguilibrium with another 


weight, I pierced the bladder, which 


covered the orifice, with a needle; and 
then the phial, being filled with air, ap- 


heavier by four grains and 5, which 


latter weight to the former, is in the ſame 
proportion as 1 to 814 : whence it fol- 


lows, that water is about 800 times more 
ponderous than air of an equal bulk. 
Yea, it is probable, that the proportion is 


with the leaſt, becauſe this day the air was 


hot and clear, and beſides, ſome air was 


always left in the receivers after the ex- 
hauſtion. - 


ExPERRIMENT V. 
Jan. 19, 677. I put agua  fortis with 
fixed nirre into a receiver; and having ex- 


hauſted the air as ch: as | could, I 
poured in one of them on the other, and 


found much air produced; | marked the 


height of the mercury in the gage. 

March 5. FinvinG, that the produced 
air was not deſtroyed, and thar the mer- 
cury perlified 1 in the ſame height, L opened 


4 A 


11 5 15. TE water with the diſſolved 
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the receiver, and found nitre produced in 


vacuo from the mixture. 


EXPERIMENT VI. 

May 12, 1677. 1 filled a phial, of a 
Jong and very narrow neck, with oil up 
to the middle of the neck; and thus fil- 
led, I put it into a receiver firmly ſtopped 
by the help of a ſcrew, into which after- 
wards I intruded air till it could f\iftain 
120 digits of mercury above its worited 
height; and the oil, in the neck of the 
phial, appeared depreſſed toward the phial 
about one quarter of an inch; the cauſe 


' whereof I judge attributable to the com- 


prefſion of the ait: arid yer having eaſed 
the ſcrew, and thereby fuffeted'the air to 
break out and be dilated, the oil did not 
aſcend at all; fo that I judge it was con- 
denſed only by cold. PLE 
Auguſt 5. 1 made the ſame Experiment 
after the ſame manner; only uſing water 
inſtead of oil; and yet I could perceive. 
no change of the height of the water in 
the neck of the glaſs, though the heat be- 
ing moderate might have produced a ſen- 


Jan. 14, 1678. Becavse I found by 
fome experiments, that compreſſed air did 
enter into the pofes of the water, and did 
pierce even to the bottom, a ſuſpicion 
might atiſe, that the water was not con- 
denſed by the compreſſed air, for this rea- 
ſon, becauſe the air entering into the pores 
did make the preſſion within equal to the 
preſſion from without. And to be ſure of 
this, I filled the glaſs aboveſaid with ſpirit 
of wine, leaving only the length of three 
digits in the top of the neck thereof, which 
was filled with air only. Then my hands 
being applied to the glaſs, the ſpirit of 
wine, being heated, in a' ſhort time filled 
the whole neck even to the top. Then 


fible effect. 


the glaſs being inverted into a veſſel full 


of mercury, I removed my hands; which 
being done, the ſpirit of wine being ſoon 
cooled, afforded ſpace to the mercury to 
fill three digits in height, I put the veſſel 
and the glaſs in that poſture into a receiver, 


into which I afterwards compreſſed the ais, 


till the mercury exceeded its wonted heigbt 
go digits; and yet there was no ſenſible 
condenſation of the-ſpitit of wine, nor any 
aſcenſſon of the mercury: however, it is 
certain; chat no air had crept in, becauſe 
the mercury hindered it; and the receiver 
being opened, when the air, that com- 
preſſed from without, was dilated, no bub- 
bles appeared in the ſpirit of wine. 

| In this experiment; it ſeems worthy our 
enquiry, tow it cities to paſs, that fpiric 
of wine was fo ſenſibly condenſed by 2 
moderate cold, and not at all by a great 
compreſſion of the air. - 


ExTERRIUM Eur VII. 
May 12, 1656. J poured fpirit of wine 
into a glaſs veſſel, and ſuperadded ſome 
drops of oil of turpentine thereto, which 
ſwimming upon the ſpitit of wine, begann 
to be whirled about by motion, hither 
and thither, as it is wont to come to paſs. 
I put the glaſs veſſel on the pneumatie en- 
gine, and covered it with a receiver ; and 
yet the bubbles did not at all ceaſe to be 
moved up and down. Then I pumped 
out the air, till the ſpitit of wine did only 
not bubble; and it came to paſs, that the 
bubbles emerging from the ſpirit of wine 
did adhere to the drops of oil, and carried 
them with themſelves to the ſides of the 
veſſel, and there retained them; yet two 
drops, free from ſuch bubbles, - proceeded 
to have further motion : afterwards. I 
wholly exhauſted the receiver, and ſome 
drops were emitted to the top thereof, by 
the force of the bullient ſpirit of wine; 
- but the remaining drops proceeded on to 
be moved a little, and in a little time after 
they reſted. The air being immitted, the 
drops began again to renew their motion, 
but it was a flow one, and it quickly 
ceaſed. LO = Tn Fs | 5 
I iterated the ſame experiment with 
ſpirit of wine and oil of turpentine, clean- 
ſed from air ; and no ebullition was then 
made, yea, no bubble appeared at all, 
but the drops of the oil of turpentine were 
moved ix vacuo, as in the open ar. 


HN 


' Phyfica-mechanical EXPERIMENTS. 


Huck it ſeems to follow, that the 
cauſe of the motion of the drops is not 
to be aſcribed to the diſſdlution; for all 
the diſſolutions ia vacuo have hitherto 
ſeemed to me to produce bubbles. 


ExrrAIUHEZN T VIII. 


May 19, 1676, I left yeſterday two 
radiſhes in vacuo; one of them I hanged 
up, the root being upſide down, the other 


in a contrary poſture; both of them cut 


tranſverſly did hang over a ſubjacent veſſel, 
which contained red wine. All theſe be- 
ing left a whole night in vacuo ſeemed 
well purged from their air. - Opening the 
receiver, I added two other radiſhes to the 
former included ones, cut after the ſame 
manner, and from which I had further de- 
tracted their thick ſkin. Then exhauſting 
the receiver, I immerged the cut part of 
all the radiſhes at once into the ſubjacent 
wine : and then many bubbles ſeemed to 
ariſe out from them, as it came to paſs in 
thoſe little glaſs-tubes of Exper. IX. yea, 
more bubbles' were emitted from thoſe 
radiſhes, which were purged from air the 
whole night, than from thoſe, which had 
not remained above half an hour in va- 


cuo ; and from whom I had taken away 


their ſkin. IT I SS ao 
Tais experiment ſeems to afford us a 


confirmation, that bubbles are formed of 


particles of air ſwimming in water; and 
| becauſe in the ſkin there are ſome canals 
fit to retain parts of air, it came to paſs, 
that the-radiſhes, from which [ had de- 
tracted their ſkin, afforded no opportunity 
for the forming of ſo many bubbles. 

Ts liquor aſcended no leſs into thoſe 
radiſhes, which hanged with their roots 


upwards, than into thoſe of a contrary 


poſture, 15 


ExPERERIME N T IX. 


May 4, 1677. I immerged one end of 


a ſmall glaſs-tube, open at both ends, into 
water ſtagnant in vacuo, and preſently the 
water aſcended up into it, as it is wont to 
do in common air, and even to the ſame 
height; but a little while after, many 


bubbles being formed there, lifted the 
water higher, and kept it ſuſpended in 
three different places, diſterminated by 


many bubbles; and many other bubbles 


ſeemed to paſs out from that end, which 


was immerſed in water, 


THey I ſealed the other end of the tube 
hermetically ; and fo the experiment be- 
ing made in common air, the water could 
not aſcend. up into the tube by the open 
end. But in vacuo the matter ſucceeded 
far otherwiſe ; for the water aſcended up 
into the tube no otherwiſe, than if it had 
been open at both ends ; and many bub- 
bles formed in a ſhort time, did diſtinguiſh 
the water, contained in the tube, by great 
intervals, as before; whilſt the mean time, 


many other bubbles ſeemed inceſſantly to 


paſs out from the end of the tube immer- 
ſed in water; yet in progreſs of time they 
appeared leſs frequent. 

Bur this circumſtance I much admired, 


that the water being ſuſpended higher in 


the tube, ſeemed to be filled with no bub- 


bles, whereas the end only did emit ſo 
many. „ 


TEN I took out that end from the wa- 


ter, and no bubbles did any more appear, 


though that end was wholly filled with a 


cylinder of water. 


May 5. 1 repeated the ſame experiment; 
but before I had immerged the end of the 


tube in water, a drop of water, which ran 


oyer from the ſuperior aperture of the 
receiver, flowed down to the open 


of two lines; neither was any bubble form- 
ed there in a full half hour's time : that 
being paſſed, I immitted the end of the 
tube into the water of the veſſel, and not 


long after bubbles began to be formed, as 

before, of which ſome followed others 
within half a minute; yet afterwards they 
came forth leſs frequent. 


Furthermore, 
iterating this experiment many times, I 


perceived, that when the water was ex- 
tracted from the tube, no bubbles appear- 
ed; but if it were immerged in water, 


bubbles would cleave to the end of it, ei- 


ther ſooner or later, 


4A 2 May 


end of 
the tube, and pierced up into it the height 
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568 The Second Conr: 


May 6. I tried the ſame experiment, 
with the infuſion of nephritic-wood, and 
the ſucceſs was wholly. alike, but that the 
bubbles could emerge and pierce the li- 
quor, before they had acquired any big- 
neſs; for being yet very ſmall, they per- 
vaded the liquor contained in the tube, 
and were carried to the upper part thereof; 
whence we may conjecture, that that li- 


quor is very thin, and hath no 7 air being immitted, in three minutes the 
blue colour appeared vivid and thick. 1 


to reſiſt the pervading body. 23 
May 10. [ iterated the fame experiment 
with ſpirit of wine, mixed with a certain 

oil made per deliquium : yet I found no 


new event, but that the aſcenſion of the | 


liquor into the tube was not ſo high. 
Fon theſe experiments it ſeems to fol- 
; low, that the bubbles ate formed, in the 


extremity of the tube, of aerial particles, 


ſwimming in the water, which finding 
ſome impediment at that end cannot paſs 


by, and ſo, new ones coming upon Es 
they ſwell into a bubble. 


r X. 


July 18, 1676. Two days ago- I took 

ſome beans, ſuch as are given to horſes for 
provender, and included them in an iron 
tube cloſely. ſtopped; yet 1 firſt affuſed 

6 water on the compreſſed beans, till the 
tube ſeemed wholly full, to try, whether 

the force of the ſwelling beans would be 
enough to break the tube. This day the 
tube ſeemed not to be altered at all; but 


% 


the ſtopple being plucked back, ſome 


quantity of air brake out, and much wa- 
ter fell upon the ground, which was not 
ſucked up by the beans; then a certain 
noiſe, as it were, of bubbling water Was 
heard for a whole hour and more. 
July 25. 1 left the iron tube in the ſame 
polture; but this day one of the ends of 
it being unſtopped, and ſome beans taken 


out, the murmur of the bullient water 


was heard, as before. 


From this experiment it ſcems to fol- 


low, that beans do contain air in them, 
which in a great compreſſion cannot eſ- 
eape out; but if it be freed from the force 
compreſſing it, then it makes an eruption. 


of ſpirit of ſal-armoniac and Iimatura cu. 
I could, and there ſtopped it in. And it 


the liquor | had contracted a eertain blue 


herd the al”, it quickly fene 


liquium, with ſpirit of wine into an ex- 
hauſted receiver, and the ſpirit always 
ſwam on the top; now leſt the ſpirit might 
be ſpilt by bubbling above the edges of the 
veſſel, I extracted the air by degrees, and 


the oil; but after one hour's time, the 


ſpirit of wine, without 3 great increaſe 


1 AT of 
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Afarch 4, 1677. I put a glaſs half ful 


pri, into a receiver exhatſted as much a; 
came to paſs, that in 13 minutes {| ce 


colour, but very much diluted; but the 


put the liquor ſo tinged again in vacuo, 
to try, whether in tract of time that co- 
Tour would vaniſh. 

April 4. TE blue colour was Umodt 
quite vaniſhed, but upon the admiſſion 


Exyentmznt XII. 
May 8. I put a certain oil made per do- 


in the beginning great bubbles came from 
the ſpirit, and but very ſmall ones from 


oil did emit great bubbles, which, being 
ſmall at bottom, in their aſcent did fill the 
whole latitude of their veſſel; and after 
_ anothier hour, ſome bubbles brake out 
with ſo great force, that they hit againſt 
the top of the receiver. 
May 9. 1 iterated the former experi- 
ment in a glaſs ſomewhat long and nar- 
row, that I might the better perceive the 
motion of the bubbles; and then I fa 
the bubbles paſſing out of the oil into the 


of their quantity; but being diſtant only 
one quarter of an inch from the ſuperſi- 
cies, fey. were Kelek expanded. 


EZ WAA in wat; XIII. 5 


| May 3, 1676. I mixed a certain quan” 
tity of agua: fortis with a quantity of ſpirit 
of wine ſome what greater; and then 
diſtributed that mixture equally into chrer 


glaſs veſf: la, and put three equal pieces A 


a 


ron into them, to each veſſel one. This 
being done, I included one of the three 
veſſels in vacuo, and there many great 
ebullitions were made. Then after a quar- 
ter of an hour, I took out the veſſel, and 


as the other two veſſels had their liquor 
not altered in colour, but only ſome black 
powder did appear in the bottom of the 
liquor tt Fr ke, 
Or theſe two veſlels I put one in va- 
cuo, and then there aroſe ebullitions, 
great indeed, but much leſſer than the 
tormer : when one quarter of an hour was 
elapſed, I took the veſſel e vacuo, and 
found the liquor black indeed, yet ſome- 
what leſs ſo than the former; but the li- 
quor, which was left always in the air, 
did in a manner remain unchanged. 

May 4. Tris day in the morning, the 
liquors in the two veſſels, put in vacuo, 


7 * 


other operation. 


* 


yeſterday, and exhibited a red colour. I 
put the three veſſels together ix vacuo, and 
perceived no eminent ebullition; only 
ſome bubbles appeared larger in the red li- 
quor, than in the other two. 

. FroM this experiment, it ſeems to 
follow, that ſpirit of wine in vacuo dot 
accelerate ebullition. 1 15 | 


EXPERIMENT. XIV. 
of ſal armoniac and filings of copper, the 
hole chereof being ſo exactly ſtopped, that 
the blue colour, which was induced into 
that liquor, from the contact of the ex- 
ternal air, (ſee Philoſephical Jranſacticus, 


The [topple was made of leather, pre- 
pared after a ſpecial way and manner. 

| put that glaſs ix vacuo. with paſte not 
yet fermented. | | 
I did it to this end, that the receiver, 
being full of air from the paſte, I might 
perforate the leather, that ſtopped the 
glals, with an iron wire prepared for that 


*Phyfico-rechanical 'E Xe ERIMENTS. 


found the liquor black and turbid ; where 


* 


appeared cleanſed and green, and had no 


Bur the liquor, which was not put in 
vacuo, did bubble more ſtrongly than 


Jan. 21, 1678, 1 kept a glaſs half full | 


Num. 120.) did wholly now diſappear. - 
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purpoſe ; and that I might try, whether 
the contact of the air generated from the 
paſte, would alſo communicate ſome co- 
Jour unto the liquor. | 
Jan. 22. TaytRE was no need to per- 
forate the leather, for this day J found the 
liquor already tinged ; fo that it is pro- 
bable, that air produced from paſte 1s 
endued with ſuch minute particles, that 
it can penetrate Icather, which is impervi- 
ous to common air. | 

Yer I will k-ep the glaſs, not touching 
its ligature, to try, whether that colour 
may vaniſh again. 

Fan. 28. Now the liquor became al- 
moſt colourleſs ; whence it appears, that 
common air is to9 thick to penetrate all 
paſſages, which are pervious to air pro- 
duced from paſte, _ „ 

Feb. 2. I put the ſame phial in vacuo, 
but did not fortify the commiſſure of the 
receiver with the cover, with turpentine 
fo that the air, making a gradual ingreſs, 
in 24 hours filled the receiver, even as it 
was leiſurably filled with the air produced 
from paſte; yet the liquor remained till 
J.....;ͤ— 8 5 

Febr. 15. J put the ſame glaſs again in 

vacuo with ſome quantity of paſte; but 

this time the air produced from thence did 
not pervade the leather, as it had done be- 

fore, and the liquor was not tinged at all. 


EXPERIMENT XV. 

April 2, 1678. I put a ſhrew- mouſe 
into the engine deſcribed, p. 516. and 
when I perceived he was reduced to ex- 
tremity, I began to ſtir the pump, that 
the air might penetrate, and be, as it were, 
filtrated through the water. The mouſe, 
a while after, ſeemed to be better, yet he 
could not be wholly reſtored to health. 
Nou, becauſe he had been long kept faſt- 
ing, I am uncertain, whether he died for 
want of aliment, or of new air. 
April 12. I iterated the ſame experiment 

with a ſmall and weakly monſe, that had 

been kept a long time faſting. And find- 
ing, that this experiment had the ſame 

ſucceſs with the former, I took out the 


„ 
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mouſe before he was dead; and though 
he then enjoyed the free air, yet he re- 
covered not; fo that we have need of more 


experiments, that we may attain to a cer- 


tain knowledge of the effect of that fil- 
tration. | e | 
; ExPERIMENT XVI. 
May 2, 1678. Six weeks ago, I in- 
cluded frog-ſpawn in three recipients ; the 
firſt of which was vacuous; the ſecond 
contained common air; and into the third 
I intruded fo much air, that the mercury 
ſtaid in 60 digits above its wonted height. 


Ix 15 days the mercury in the evacuated 


receiver came to the height of one digit. 

The ſpawr in the common air ſeemed 
corrupted and of a blackiſh colour; but 
that in the compreſſed air remained unal- 


tered in colour; but no frogs were gene- 


rated. 
AFTER an whole month was elapſed, 
the ſperm in vacuo had not changed its co- 
lour, excepting the black round ſpots, 
but ſeemed reduced into water: the co- 
lour of that in the common air was very 


black; but in the compreſſed air the ſpawn 


began to be reddiſn. 5 
As yet no change was perceived, nei - 
ther in that ſpawn in vacuo, nor that in the 
common air; but in the compreſſed air 
the ſpawn waxed more and more red. 
May 22. Tux ſperm in vacxo was not 
changed; in the compreſſed air it remained 
red; but in the common air it became 
again colourleſs. 5 
June 23. Tux ſperm in vacuo and in 
common air was tinged with no colour, 
but in the compreſſed air it inclined to 
. 1 
OZeb. 15. I took out all the ſpawns 


that which was kept in vacuo was almoſt 


exhaled out of its veſſel, and was ſtagnant 

in the receiver, like clear water: in the 

common air, the ſperm remained colour- 

leſs; but that in the compreſſed air kept 
ſtill its red colour. e 

EXPERIMENT XVil. 
May 9, 1678. Six days ago, I included 
two pieces of the ſame orange in two re- 


quantity of water, ſo that no leſs ſpace 


mouldy than that, which was kept without 


ment, I put two pieces of the ſame orange 


part of one of them with water, yet fo, 


ment with the ſame ſucceſs; yet neither 


ſpace of more than a month, though in 
former experiments all ſuch oranges would 


air. 


half full of Venice turpen 


its wonted ſpace, but the leather, ſpread 


found many bubbles formed in the ſuper- 
ficies of the turpentine z and "therefore f 


_ turpentine, and that it would have pene- 
trated more deeply into it, if they had re- 


therefore I re-immitted the ſame tube in- 


ceivers, not quite of equal bigneſs ; but 
in the greater receiver there was left ſome 


was left for the air in that, than in the 
leſſer. The iſſue was, that the orange in- 
cluded with water, though it were not 
touched by it, yet was four times more 
water. hs - 
And therefore in iterating this experi- 


into two receivers, but I filled the third 


that it did not reach the orange. 
June 15. Ne1iTHER of the oranges had 
contracted any mouldineſs. . 
May 16. I repeated the ſame experi- 


orange had acquired any mouldineſs in the 


be mouldy. | ihe” . 
Tus cauſe of the difference ſeems to 
be attributable to ſome diſpoſition of the 


Ezetil XVIII. 

June 1, 1678. I put a ſmall glaſs- tube, 
tine, into the 
wind- gun, deſcribed p. 5316. and I had 
ſcarce reduced the air to the tenth part of 


over the elliptic valve, was driven out; ſo 
that the air having made an eſcape, I drew 
the glaſs- tube out of the engine, and 


ſuſpected that the air had pervaded the 


mained longer thus encloſed together: and 


to the ſame gun, and there left it in air re- 
duced to about the 15th part of its ſpace. 

June 3. 1 opened the engine, and, tak- 
ing out the tube, found the turpentine al- 
moſt free from bubbles; yet by degrees 
many were formed therein, in the parts re- 
mote enough from the ſuperficies. 


Tune 


g5 
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June 4. 1 threw away the former tur- 
- rentine, and put new in the ſame tube, 
and included it in vacuo, that the turpen- 
tine might be the better purged from all 
air; then I poured water upon it, and 
ſhut up all in the wind- gun. T9 

June 8. 1 opened the engine, and at 
firſt ſight both the water and the turpen- 
tine in che tube ſeemed to be very free from 


bubbles; but a little while after I per- 


ceived, that bubbles were formed in the 
turpentine, and that they aſcended. by de- 
grees; yea, ſome of them ſeemed to be 
made almoſt in the very 
half an inch below the ſuperficies of the 
turpentine. So that we may conjecture, 
that all the water, and ſo great an height 
of the turpentine, were penetrated by the 
air, which formed thoſe bubbles. 


EXPERIMENT XIX. 
Aug. 11, 1678. I included ſpirit of ſal 
armoniack, with a mercurial gage, in va- 
cuo; and after that the ſpirit ceaſed to emit 
any bubbles, I mixed filings of copper 
therewith, which cauſed many bubbles to 
break forth again; but they were ſo far 


from producing any air, that they con- 


trariwiſe conſumed that, which was there 
before; as it hath been already obſerved 
in the Philoſophical Tranſactions, N. 120: 

3 liquor was made greeniſh and 
turbid. : 


ceiyer, remained ſtill turbid, by reaſon of 
much filth, which was included there ; 
but that, which was not exhaled out of 
the veſſe], appeared clear like water: alſo 
the mercury was wholly expelled out of 
the gage. Whence I conjecture, that the 


ar in the receiver was more and more con- 


EXPERIMENT XX. 
Sept. 2, 1678. I put two cylinders, one 
of tin, the other of lead, in vacuo, but 
their loweſt parts were immerſed in mer- 
eury ; and at the ſame time I immerſed 
3 


Dec. 5. Tux ſpirit was almoſt all ex- 
haled out of the veſſel, in which it was 
contained, and being condenſed in the re- 


thing to the aſcenſion of 


two other cylinders, like the former, after 


the ſame manner in mercury: but theſe 
latter were left in the free air. 

Sept, 6. I opened the vacuous receiver, 
and the mercury, in the tin cylinder, was 
come to the height of four digits and a 
half above the ſuperficies of the ſtagnant 
mercury; and cutting the cylinder tranſ- 
verily in the middle of that height, the 
amalgama ſeemed to have penetrated into 
the cylinder about half a line. And cut- 
ting the cylinder tranſverſly again, in that 


part, which was diſtant only one digit 
from the ſuperficies of the ſtagnant mer- 


cury, I found the thickneſs of the amal- 
gama to equal one line. 5 : 

In the lead cylinder the mercury came 
to the height of two digits and 2, but only 


as far as the ſuperficies z and that very part, 


which was immerſed in the mercury, was 
not penetrated by it to any ſenſible thick- 
F e b 

_ Sept. 7. I took out the tin, left in the 


air, out of the mercury, in which it was 


immerged, and found the mercury to have 


aſcended to the height of five digits. 


Sept. 10. Tae fame cylinder being left 
in the mercury, ſeemed to be beſmeared 
therewith up to the very top, ſix digits 


and more above the ſuperficies of the 
ſtagnant mercury. When the cylinder 


was tranſverſly cut in ſeveral places, it ap- 
peared, that the mercury had pierced ſo 


much the higher into the tin, by how 


much it came nearer to the ſtagnant mer- 


cury ; ſo that in the part near to the fore- 


ſaid mercury, almoſt the whole diameter 
of the cylinder, three lines broad, was 
penetrated thereby. 

In the lead cylinder the mercury -ex- 
ceeded not the height of three digits and 
2, neither had it penetrated to any ſenſible 
thickneſs. Whence it appears, that the 
weight of the air contributes little or no- 


metals. 


ExPERIM ENT XXI. 


Dec. 12, 1678. I took a ſmall whiting, 


and having cut off his head, I divided him 


tranſyerſly 


mercury into 
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traaſverſly into five The firſt 
whereof I included in vacuo. The ſecond 
in common air. The third in air ſo com- 
preſſed, that it could ſuſtain mercury 30 
digits above its wonted height. Theſe three 
receivers were cloſely ſtopped with ſcrews. 
The fourth piece was put into a receiver, 
full of air produced from paſte, which 
was preſently topped. The 7 was left 
in the free air. 


Dec 15. Tais day in the morning, that 90 


part of the whiting, which was left in the 
free air, began to ſhine; and towards 
evening ic ſent forth ene a * vi- 
vid light. 
Dec. 16. Is the morning, uhh whaing 
left in the free air, gave over ſhining ; 
but towards evening it ſhone again. 
Dec. 17. Tunis morning the ſame part 
of the whiting ſhined a little, yet leſs chan 
it did ycſterday i in the evening. 
Dec. 18. In the morning there en 
no light, though I fixed my eyes a long 
time upon che receiver in a dark place; 
but the night coming on, the 3 80 
peared again. 


Dec. 20. HIT HERTO the n part of 
| the whiting, leit in the air, proceeded to 


ſhine; but all the other parts a not 'Fet 
begin to ſhine. | 

Dee. 22. e the light of 
the whiting, left in the air, had not quite 
ceaſed; but this day it appeared no more. 

Dec. 24. Tus part of the whiting in 
the free air gave over its ſhining quite; 
but that, which was included with com- 

- mon air, did yeſterday fend forth a faint 
light; but this day it procerded not to 
ſhine. 

Dec. 26. No ſhining appeared any n more 
in the common air: but the three other 
pieces did not ſo much as begin to ſhine. 

Jan. 26, 1676. I perceived no more 
ſhining in any one of the reccivers. 


ARTIE LE -XH. 
Artificial air deſtroyed. 
ExePERIMENT I. 

Aug. 3, 1677, 1 tranſmitted: air, pro- 
duced from cherries, into a receiver full of 


3 


„ « rn e 


"Ix * Aug. 6. The height thereof \ was $ redu- 


much leſs, and the air was produced both 


3 
= 


— 


common air, but ſo ſtopped with a ſcrew, 
that the mercury aſcended to 25 digi 
mers its wonted preſſureQQ. 

Aug. 4. Tur mercury was depreſſed 
about two digits. The e 2555 it this 
* was only 23 digits. 


ced to 20 digits. | 
7. Ihe height thereof was the fine, 
8. The 3 Was s ſomewhat 
deren. ws 24: ) 
Aug. 10. Tre: height of it was 9 1 
above its wonted height. When I per. 
ceived little or no — moro, Lopen. 
ed the rei ver.. * 
- From this experiment we have a conkir- 
mation, that air, produced from fruits 
at the beginning, is in part deſtroyed, 
2.0 the reſt can keep the form of air very 
ong. 
ExrRRIMEZNIT II. 
May 26, 1676, I took ſix: grains of (il 
EE and put them into a receiver 
with a ſufficient quantity of oil of vitri- 
ol: then the air being exhauſted, I for- 
ced down the ſalt into the oil, where- 
upon a great ebullition preſently followed, 
and the mercury aſcended into the gage 
almoſt to its wonted height; but preſcntly 
after it ſunk again, and revarned to its for- 
mer ſtate. 
May 27. J repeated the e experi- 
ment; but this time the ſalt remained 10 
hours in vacuo before it was put into the 
oil, but the ebullition followed as in the 
former experiment; yet the air was pro- 
duced much more ſlow ly, neither could it 
wholly be deſtroyed but in ſeven or eight 
hours time; yet at laſt the mercury de- 
ſcended to the very bottom. 
May 29. I tried the ſame experiment 
again, leaving the materials 24. hours in 
vacuo: this time the ebyllition ſeemed 


in a leff.r quantity and more flowly than 
before. I obſerved alſo, that whillt the 
materials ſtaid in vacuo: before their mix- 
ture, that the mercury came nearer to the 
open end of the gage, as if ſome air had 
been either extracted or deſtroyed. 7 2 
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June 8. I put oil of vitriol alone into a 


receiver, in which I left only a fifth part 


of common air, to try, whether this oil, 
without ſal armoniack, would diminiſh the 
elaſtical force of the air: but it fell out 
contrary, that the force of the air was in- 
creaſed, and the mercury, in one hour's 
ſpace, ſeemed to have aſcended a little 
into the gage; but afterwards, for 24 
hours ſpace, no change was made. 

FTuis experiment doth confirm, that 
ſome artificial airs may be deſtroyed ; but 
why this deſtruction happens ſometimes 
ſooner, ſometimes ſlower, it may per- 
haps ſeem worthy of a further enquiry, 


ARTICLE XIII. 


Experiments concerning the different celerity 


of air produced in vacuo, or in common 
A. 5 
EXPERIMENT I. 
Common air. 


July 10, 1676. I put paſte, kneaded 
two days before and ſouriſh, into a recei- 


ver, and ſtopped it firmly with a ſcrew. 


Ix one hour's ſpace the height of the 


mercury was one digit. 


In ſeven hours ſpace the height of it 


was ſix digits. 


July 11. The height of it was 11 di- 


gits. 


12. The height of the mercury 


was 24. Des 
13. The height thereof was 30. 
14. The height of the mercury 
woas ſenſibly greater. 
15. The mercury aſcended a little. 
Meaſuring its height exactly 
this day, 1 found it 38 di- 
gits. Pk 


19. No more air was produced 


from the paſte. 

Vacuum. 
July 10, 1676, I put another quantity 
of the ſame paſte, much leſs than the for- 

mer, into an exhauſted receiver. 
Tov the quantity of the paſte was 
less, yet in one hour's time the height of 
the mercury was two digits. | 
Vol. IV. £ 


In: ſeven hours time the mercury came 


almoſt to the top of the gage, but it was 


a ſhort one. 


July 19. Tax paſte was not able to re- 
move the receiver from his cover, though 


at the: beginning it had produced a grea- 
ter quantity of air than the paſte in com- 
mon air. I endeavoured to fire it with a 
burning-glaſs, and the fumes, elevated 
thereform, afterward falling upon the paſte, 
did tinge the ſuperficies thereof with a 
pleaſant yellow colour; and that air was 
thus produced, I conjectured hereby, be- 
cauſe the cover was afterwards eaſily ſever- 


ed from its receiver. | 
From this experiment, made in two 

receivers at once, we learn, that air is 

ſometimes generated much more eaſily ix 


vacuo than in common air. 


ExyerIMENT II. 
Common air. 
Aug. 20, 1676. I put paſte, kept for 
24 hours, into a receiver full of common 
air; to which I further added new air, fo 


that the mercury exceeded its wonted height 


four digits and . - OS 
In fix hours ſpace the mercury gained 


almoſt four digits. Its height was eight 


digits. 


Aug. 21. The nden of the mercury 


was four digits and 3. 


22. The aſcent of it was about 


one digit. 


23. The aſcent of it was 2 a di- 


0 5 
26. For three whole days the aſ- 
cent of the mercury was only 
an AR 
27. There was no aſcent of it at 
4 8k £ 


29. The paſte, taken out of the 
receiver, affected our noſtriis 


with an acid ſmell. 
Vacuum. . 
Aug. 20. J put another quantity of the 
ſame paſte into an empty receiver, and 


kept the ſame proportion between the 
quantity of the paſte and the capacity of 


the veſſel, as in the former experiment. 
4 B | 5 Tur 
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De Se ConTINUATION of 


Tn: mercury ſeemed to have aſcended 
in a ſhort time, Its height was two di- 
its. | 
. dug. 21, The aſcent of the mercury 
was five digits. 
The aſcent of it was three 
digits. L 


22, 


22. 
26. 


was one digit. 
Cent of it was two digits. 
27. There was no aſcent of the 
| mercury, 
29. I took out the paſte, exhauſted 
of its air, from the receiver. 
Tuis experiment confirms to us, that 
air is ſometimes more eaſily produced in 


vacuo than in common air. 


Rar AA III. 
Vacuum. 
Sept. 4. 1677. L put the kernels of fil- 
berds into an exhauſted receiver. 
Sfr. 5. The height of the mercury 


was five digits. 
8 10 


7. 55 10 
4 55 
3 \ The height of it was a 5 


11. 
12. Tar | 
13. 27 


14.) 129 
15. The height of it was almoſt | 
-. mean 

17. The height of it was 30. 
18. This day the air began to e- 


ſcape out of the receiver; for 


ſome bubbles appeared in the 
turpentine, which ſtrengthened 


the commiſſure of the recei- 


ver and cover. 
Common air. 


Sept. 4. I put kernels of filberds into a 


receiver with common air. 


Is the afternoon the quantity of air 
ſeemed to be leſſened. 


Sept. 5. The height of the mercury 
Wu“uas leſs than half a digit. 
6. The height of it was the ſame. 


The aſcent of the mercury | 


For three whole days the aſ- 


Sept. 7. The height of it was one di. 
it. 
8. f he ſame height ſtill conti. 
r 
18, The ſame height continued. 
Tais e 7 er, gives us a —— 
tion, that ſometimes air is produced much 
more eaſily in vacuo than in common air. 


EXPERIMENT IV. 


Sept. 15, 1677. I included eight ounces 
of raiſins of the ſun, bruiſed and diluted 
with a little water, in an exhauſted receiver 
able to hold 22 ounces of water. 

Sept. 16, The height of the mercury 

was ſix — 


17. I 10 
ET. . 5 "2 | * 
5 The height of it was = 
20, 29 


Sept. 21. Tus day I found the receiver 


forced from his cover. 


Sept. 24. I took out ſome of the raiſins; 


but thoſe, that remained, I encloſed in x the 


ſame evacuated receiver. 
Sept. 25. Tur raiſins forced the receiver, 
now full of air, from his cover. 

Sept. 15, 1677. I put eight ounces of 
raiſins of the ſun, bruiſed and diluted with 
a little water, into a receiver able to hold 


22 ounces of water; but I did not exhauſt 


the air at all, 
Sept. 16. The height of the mercury 


was + of a digit above what was accu- 
ſtomed. 


Sept. 17. The height of che 7 
Was 12. 
18. The m__— it was 3. 
19. 5 
20. 1 5 | 7 
22. The height of it was 1 
43. 12 
24. 3 15 


Bx about to put peaches into the 
receiver, I permitted the air to break 
forth; and then many bubbles did emerge 
from the raiſins. 


'Tm1s 


\ 


Phyfeco- mechanical Ex PERIME NTS. 


Tais experiment doth further teach, 
that air is ſorffetimes much more eaſily 
produced in vacuo than in common air. 


ExXPERIMENT V. 
Vacuum, 
Feb. 175 1677. 1 put three onions into 
an emptied receiver. 
Feb. 19. The aſcenſion of che. mercury 
woas one digit. 
21. The aſcent thereof was again 
one digit. 
not altered. 
15. The whole aſcent of the mer- 
cury was nine digits. The 
onions not altered. 


May 4. The onions had yet undergone 


no alteration. 
18. Neither were they yet altered. 
Zune 19. 1 this day found the receiver 


forced from his cover, and the onions 


_ Totten. 


Rerefied air. 


Feb. 17. J incloſed three onions in air 
ſo rarefied, that it could ſuſtain 10 digits 


of mercury. 


Feb. 19. There was no aſcent of the 


mercury. 


21. There was yet no aſcent there- 
of. 


The onions did not germinate, 


but contracted a mouldineſs. 
25, The aſcenſion of the mercury 
A 


was about ſeven digits. 
onions received no further 
alteration. 
May 4. The onions were not ahered. 
18, The onions were not yet al- 
tered, but the receiver, by 
the force of the produced air, 
was removed from his cover, 
Common air. 


Feb. 17, I put three onions in a receiver 


hot exactly ſhat, 


Feb. 21. The onions ann no 
mouldineſs, but did germi- 
nate. 
25. The onions put forth root 
more and more. 


May 4. The onions began to be mouldy. 


The onions were 


Tuis experiment gives us a likely proof, 
that ſome bodies do produce their air not 
much more eaſily in vacuo than in rarefied 


air. 


Anp beſides it hereby appeareth, that 
vegetation is hindered, not only by 


evacuation, but alſo by the rarefaction of 
the air. 


Ir ſeems alſo worthy our obſervation, 
that the onians, as long as they emitted 
roots, did contract no mouldineſs. 


ARTICLE XIV. 


The difference betwixt whole or entire, and 


bruiſed fruits. 


EXPERIMENT I. 
Bruiſed fruits, 


Aug. 23, 1677. I put pears bruiſed into 
a vacuous receiver with a mercurial gage. 


Aug. 25. The height of the mercury 
Was five digits, 


Aug. 26. 10 
27. 414 

2 5h height of i it was ” 
"0 5 25 
31. 28 


Sept. 1. The height of it was 20. 


2. The receiver was found forced 


from his cover. 
Whole or entire Fruits. 
Aug. 23. 1 put whole pears into a Vacu- 
ous receiver, and I took care, that the 
quantity of the pears, and the capacity 


of the receiver, might be the ſame with 


thoſe, which I mentioned before. 
Aug. 25. The height of the mercury 


Was 11. 
Aug. 26. 5 7 
zz 8 
26. The height of it was 28 
29. © 


Aug. 30. Tux mercury aſcended no 
higher, becauſe the receiver was forced 
from his cover. 

Tuis experiment ſeems to prove, that 
bruiſed fruits do not produce air as ſoon as 
entire ones. 
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The Send Continuarrion * 


A II. 


Entire fruits. 
Aug. 24. I encloſely whole apples in 
vacuo with a mercurial gage. 
Aug. 25. The height of the mercury 
was five digits. 


26. 9 
27. Lin 
25. The height of it wasd -.* 
29.3 19 
20. 25 


31. L28 
Sept. 1. The height of it was 29. 
2. The height of it was 30. 
3. The receiver was forced from 
his cover. 
Bruiſed fruits. 
Aug. 24. I put an equal quantity of 
bruiſed apples into a vacuated receiver of 
the ſame capacity with the former. 


was one digi 


26. The height of it was three 


digits. 
297. The height of it was four. 
Sept. 3. The mercury continued in 
the ſame height. 5 
25. The mercury aſcended not 
at all. 


Fairs experiment ſeems to inform us, 


that bruiſed fruit do produce air ſlower than 
whole or entire ones. 


EXPERIMENT III. 


Bruiſed fruits. | 
Aug. 25, 1677. I put unripe grapes brui- 
ſed into a vacuated recipient. 


Aug. 26. The height of the mercury 


was one digit. 


27. The height of it was two di- 


gits. 


28. The height of it was two di- 


gits and an half. 


29. The height of the mercury 


was the ſame. 
Sept. 15. The mercury did not aſcend 
at all, but its height remained at 2 *. 
Whole fruits. 


Aug. 25, 1677. I put unripe grapes, 


not bruiſed. into a vacuated receiver. 


1 


e e eee CARRIE 0 HD, SIS 


Aug. 26. The height of the mercury 
was three digits. 
27. The height of the mercury 
| was five digits. 


28. | IJ 7 
29. 0 
cla The height of it was 
31. 13 
Sept. 1. The height of the mercury 
| was 15. 


5 5 The height of it was 16. 

15 The height of it was 18. 
4- The height of it was the ſame, 
Sept. 5. The height of the mercury 


continued the fame; but all the grapes 
had almoſt contracted a yellow colour. 


Sept. 7. The mercury reſted in the 
ſame height; but all the grapes were  yel- 
low. 


Sept. 15. The height of the mercury 


was 20. 
Aug. 25. The height _ the mercury 


Tris experiment gives us a further con- 


firmation, that whole fruits do produce air 
1 more re readily than bruiſed ones, 


Linnea rinn es Iv. 


Fruits whole and entire. 

Sept. 10, 1677. I put two ounces of 
ripe grapes, but not bruiſed, into a re- 
ceiver able to hold 10 ounces of water, 

Sept. 11. T he height of the mercury 

was ſix digits. 


12. | al 8 9 | 

13. 12 
| = > The height of it was 5 
„% 25 

17 128 


18. The height of the mercury 
was 30. The grapes were 
not altered at all. 

19. The height of the mercury 
was the ſame. 

20. The receiver was not yet for- 
ced from his cover. The 
grapes were not altered, but 
appeared only a little riper. 

21. The receiver was forced from 
his cover, though as yet no- 
* had made any eruption 


Out. 
22. This 


22. This day in the morning I 
found the grapes begin to rot, 
and therefore I included them 


again in vacuo. 

Sept. 23. The height of the mercury 

Was hve digits. e 
28. 14 
ak > The beight of it was = 
29. | 27 
30.4 128 


Obb. 10. The receiver was not forced 


from his cover till this day: the grapes 
by their colour ſeemed rotten, yet they had 


kept their firmneſs. | 
Bruiſed fruits, 


Sept. 10, 1677. I included two ounces 


of ripe and bruiſed grapes in a receiver ca- 
pable of holding 10 ounces of water. 


12. | 7 
23.7 5 To cot 
4. The height of it was = 

16. ry 

17. 20 

I 8:9 | 25 


Sept. 1 y- Tre grapes had ſevered the 
receiver from his cover, and much juice 
was ſpilt, „ 

Sept. 20. I again put the ſame grapes 
into the ſame receiver ; but becauſe they 
had ſpilt their juice by ebullition, I did 
not exhauſt all the air; but the mercury 
ſtaid in the height of five digits. 

Sept. 21. Tris day in the morning, 
the receiver, being now full of air, did no 


longer ſtick to his cover; ſo that I took 
out the grapes, and tranſmitted them into 
another receiver, which 1 ſtopped cloſe 


with a ſcrew, but extracted no air from 
It 


Sept. 22. The height of the mercury 
was 11 digits, though the receiver was 
able to hold 26 ounces of water. 


Sept. 23. The height of the mercury 


wer myr=— 
24. The height of it was the ſame. 
30. The height of it was 20. 


no alteration in the other two. 


— 


 Phyfico-mechanical Exe RERRIMENYT S. 


0%. 3. Warn the grapes produced ; 
no more air, I took them out, and found 


them of a bitter taſte, becauſe they were 
not yet come to their perfect ripeneſ ? 

Tris experiment, if you compare it 
with that, which I related before concern- 
ing unripe grapes, doth ſeem to intimate, 
that unripe grapes do produce leſs air when 
they are bruiſed, than when unbruiſed ; 
but ripe grapes do the contrary. 


EXPERIMENT. V. 

Nov. 29, 1678. I put apples into three 
vacuated receivers. 
ſound apple ; in the ſecond an apple brui- 
ſed, and repoſited looſly in the open veſ- 
ſel; in the third was alſo a bruiſed apple, 
and repoſited in the veſſel, but the cover 
was. ſo fitted to the veſſel, that it did 


ſtraitly compreſs the parts of the apple; 
for I was deſirous to know, whether the 


bruiſed apple would produce air in vacuo, 


as well as the found one, provided his 
parts were narrowly conjoined : but the 
iſſue was, that in the exhauſting of the 
receiver, the air, formed between the parts 
of the apple, did expel all the juice. 


Nov. 21. IN the firſt receiver the height 


of the mercury was five digits; ia the ſe- 
cond, three digits; in the third, none at 


=: 
Nov. 23. In the firſt receiver the height 


of the mercury was ſeven; in the two 


others there was no change. 
Dec. 7. Ix the firſt receiver the height 
of the mercury was 11 digits. There was 


Jan. 23. Tnz firſt receiver was no; 


ſevered from his cover by the force of the 


air produced anew. In the two otheis 
there was no air generated. . 


May 20, 1679. Tnis day the third re- 


ceiver was found forced from his cover; 


whereas the ſecond had produced no air. 
Tls experiment informs us, that bruiſ- 


ed fruits do produce leſs air in vacuo than 
ſound ones, contrary to what happens in 


common air. The reaſon whereof may 
perhaps be this, that fruits bruiſed are 
very much rarefied in vacuo, and ſo che 
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The Second CONTINUATION of 


| ſeveral principles, of which they conſiſt, 
cannot act upon one another: but unbrui- 


ſed fruits, by reaſon of the entireneſs of 
their ambient ſkin, undergo leſs rarefac- 
tion. | 
ARTICLE XV. 
Air is ſometimes found unfit to produce moul- 
ines, 
ExrERRIM ENT I. 


Juby 12, 1678. I put roſes into two re- 
ceivers, which were to be ſtopped with 


ſcrews. One of them contained common 


air uncompreſſed ; but I intruded ſo much 


air into the other, as ſuſtained the mercury 


60 digits above its wonted height. 
Aug. 2. Thx roſes in the common air, 


four days ago,' were turned into a yellow 
colour, as if they had been withered : 


but thoſe in the compreſſed air kept their 
colour very well. 

Feb. 10, 1679. THe roſes, in the com- 
preſſed air, as yet retained their freſh 


colour. 8 | 
Tits experiment, compared with that, 
which was made the year before with roſes, 


doth inform us, that the air, at divers 
times, is diverſly affected; ſo that ſome- 


times it had a power to hinder corruption, 
and ſometimes to promote it. See Artic. 


IV. Exper. IV. 


 ExeerIMENT II. 


May 22, Fir TEEN days ago I included 
two equal quamities of flowers in two re- 
ceivers; into one of them I thruſt ſo much 
air, as ſuſtained the mercury 60 digits 
above its wonted height; bur in the other 
I left common air incompreſſed. The 
flowers were tulips and larkſpurs. 

SINCE that time no mpuldineſs appear- 
ed, except only, that 10 days ago, one 
half of a tulip, being cut in two, in the 
common air ſeemed ſomewhat mouldy: 
but this day, the other half of the ſame 
tulip, in compreſſed air, ſeemed to be in- 
fected with ſome mouldineſs. 

As for the flowers, ſome of them ſeemed 
as freſh as when they were firſt put in, 


eſpecially thoſe in the common air; for 


in the compreſſed air they ſeemed more 


moiſt. 5 
June 22. No more mouldineſs appear. 


ed; whence we have a confirmation of the 
inference drawn from the former experi- 
ment, viz. that the air is ſometimes yn. 


fit to produce mouldineſs; ſeeing the year 


before all thoſe kind of flowers had con- 


tracted a great deal of mouldineſs. 


ARTICLE XVI. 


Experiments concerning the change F weight 

- made by the beams of the ſun, even in 

veſſels ſealed bermetically. 
_ExXpPERIMENT I. 

Sept. 4, 1678. I expoſed one drachm of 
minium in an open glaſs to the ſun beams, 
concentrated in a burning glaſs, and 1 
found, that it had loſt 4 of a grain of its 
weight, though much of the minium had 


not been touched by the ſolar rays. 


ExXPERIMEN T II. 


Sept. 6. I took coral, already calcined : 
in fire, and endeavoured to calcine it fur- 
ther by the beams of the ſun in a ſealed 


glaſs, but I could ſcarce produce any good 


effect; yet the whiteneſs of the calx of 


the coral was ſomewhat increaſed. 


Sept. 10. I expoſed the ſame coral again 


to the ſun-beams, in the ſame glaſs her- 


metically ſealed, for two whole hours; 


and weighing the glaſs, found, that the 


loſs of its weight was about Y part of a 
grain, ſince the time it was firſt ſealed. 


ExPERIMENT III. 


May 23. I put calx of tin in a light 


glaſs phial, ſealed hermetically, and weigh- 


ed it exactly: afterwards I expoſed it to 


the beams of the ſun for a long time, by 


the help of a large burning-glaſs; then 


the glaſs, being again weighed, ſeemed to 


have loſt 2; part of a grain of its weight. 


May 29. I repeated the ſame experi- 


ment, only uſing minium inſtead of calx 
of tin, and the loſs of weight came to 


75 part of a grain. 


May 


© 


{ 
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Phyfico-mechanical EX PYERIMENVIT S. 


. May 30. J endeavoured to burn the 
ame minium again; but ſuch plenty of 
ar was produced, that the glaſs broke into 
an hundred pieces, and made a great noiſe 
at its diſſilition. a „ 


June 6. I tried the ſame experiment 


again with minium, and then r part of a 
grain was abated of the weight. 

Wu I attempted again to burn the 
minium, the glaſs broke a ſecond time. 
Ju 15. 1 took coals made of wood, 
for the ſame experiment ; but the ſun did 

not affect them at all. 5 
July 20. 1 expoſed vive ſulphur to the 

beams of the ſun, after the manner before 

deſcribed ; and though it was eafily melt- 


ed, and did emit many fumes, yet 1 found 


no change at all in the weight. 

Aug. 1. I kept the fame phial till with 
the flower of ſulphur, and expoſed it often 
to the fire of my burning-glaſs, without 
danger of being broken, viz. becauſe 
ſulphur produceth no air ; but the fumes 
were emitted as at the firſt, and the ſul- 


phur bubbled up; but the weight ſeeme d 


not to be changed. 
ARTICLE XVI. 


The preſervation of bodies in compreſſed li- 


Juen”. 
EXPERIMENT I. 


Auguſt 3, 1678. I included two apri- 
cocks in two receivers, one of which was 
exactly filled with raiſins 'of the ſun brui- 
ſed, and with water; but in the other 
there were only ſome raiſins encloſed, yet 
ſo, that the apricock was not touched, 
neither by the raiſins, nor by the water. 

Sept. 10. I took out the apricock, in- 


cloſed with the water; and whilſt the air 


did break forth, the fruit did bubble very 
much: the raiſins had loſt almoſt all their 
taſte, but the apricock had preſerved a 
plealant reliſh; yea, it ſeemed more plea- 
ſant than the taſte of ſuch fruits bought 
at that time of the year uſeth to be. — 

Feb. 10, 1678. Tux apricock, incloſed 
without water, as yet kept its colour and 

1 


——8 44 " 161th 


agure, only ſeemed to have loſt its fifm- 
neſs, | 

Tris experiment informs us, that the 
taſte of ſome fruits may be preſerved in an 


infuſion of raiſins of the ſun ; at leaſt in . 


veſſels, which are able to contain a great 
compreſſion. of the air, 


E XPERIMEN T II. 


Sept. 17, 1678. 1 included peaches, 


with an infuſion of raiſins, in two recei- 


vers, ſhut with a fcrew, 228 
Sept. 21. Too great a quantity of air, 


produced in one of my receivers, expelled 
ſome part of the liquor out of it. The 
other receiver as yet retained its liquor. 
Sept. 25. Th receiver, out of which 
the liquor was expelled, loſt ſome more 
hereof, fo that its fifth or ſixth part now 


ſeemed empty: but ſetting the ſcrew, the 


liquor was then preſerved. The other re- 
ceiver was not altered. 1 5 
Sept. 26. Tn ſame receiver began 


again to leak and run over, ſo that I ſet 


the ſcrew again. 5 
Nov. 27. Ou receiver ſeemed hitherto 


to be ſhut exactly enough, but this day ! 


opened it, and, whilſt the air was get- 


ting out, the peaches bubbled very much; 


one of them, of the ſort of thoſe, to 
which the ſtone or kernel uſeth to ſtick, 
had preſerved its firmneſs, and afforded 
a taſte pleaſant enough; but the other, 
being of that ſort, which are of a yellow 
colour, was very ſoft, yet the taſte there- 


of ſeemed to be more pleaſant than the 


taſte of the other. The liquor was very 


pleaſant and grateful. 


Dec. 28. As yet the other receiver ſeem- 


ed unaltered; but when I opened it; an 


innumerable company of bubbles did 
emerge from the liquor, and from the 
peach. The peach on one ſide had pre- 
ſerved its firmneſs, on the other it had loſt 
it ; but the whole peach was acceptable to 
the palate, yet ſomewhat ſharp. 

Inis experiment feems to teach us, 
that liquors may grow four, though no 
ſpirits have evaporated from them. 
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The Second ConTINUATION. of. 


ExyzR IMENT III. 


Sept. 20. I included peaches, with un- 
ripe grapes, in two receivers, and filled 
them exactly. In the one were apples 
bruiſed to the conſiſtency of a pultis : in 
the other, an infuſion of raiſins of the ſun. 

Sept. 25. Tae receiver filled with pulp 
of apples hitherto ſeemed unaltered ; but 
in the other, the air which was generated 
had extruded the half of the contained li- 
quor, and impelled the mercury into the 
gage, to the height of 100 digits ; where- 
tore I opened the receiver, and the peach, 
whilſt the air was getting out, was almoſt 


reduced to the conliſtency of a pultis; the 


taſte of it was pleaſant enough. 
I put another peach into the ſame re- 


ceiver, and ſubſtituted a new infuſion of 


raiſins of the ſun, inſtead of that, which 
was loſt, 
Sept. 26. Taz mercury was now come 


to 30 digits above its wonted height. 


Sept. 27. The height of the mercury 
was 72. SEN 


28. The height of it was 90. The 


liquor did work out. 
30. The ſame height remained, 
but the liquor was all gone 

| out. | 

Octob. 1. I now perceived, that all the 
air had alſo eſcaped; wherefore opening 
the receiver, I found the peaches very ſoit, 
yet of a pleaſant taſte, 3 
O#0b. 3. Tat receiver filled with the 
pulp of apples had as yet loft nothing; 
but this day I perceived, that almoſt all 
the juice of the apples had run out: 1 


opened the receiver, and found all therein 


very much fermented. The peach was 
very ſoft, but in taſte not unpleaſant. 


Tris experiment informs us, that fruits 
cannot be long kept in pulp of apples, by 


reaſon of the great production of air; 


though that happens a little later in the in- 
fuſion of raiſins. 5 


EXPERIMENT IV, 


Sept. 23, 1678. I included peaches with 
crude grapes in two receivers, one of 


which was exactly filled with pul of 
apples, the other with unripe grapes brui- 


OZFob. 1. Taz receiver filled with pulp 
of apples ſeemed as yet to have received 
no alteration 3 but the other was this day 
found emptied of his wine: this there- 
fore I opened, and found one of the pea. 
ches to have retained its firmneſs, and its 
taſte; but the other had loſt its firmneſs, 
yet retained a grateful taſte, 
Feb. 5, 1676, Tae receiver containing 
the pulp of apples hitherto ſeemed unal- 
tered; yet 1 opened it, and the great 
ebullition thergupon did manifeſt, that a 
mighty compreſſion of the air was in it. 


The pulp of apples and the peach had 


kept a grateful taſte, but ſomewhat more 
pungent than ordinary. 

Tais experiment ſhews us, that juice of 
crude grapes cannot conveniently be uſed 
for the preſervation of fruits, by reaſon of 
production of too much air. 


EXPERIMENT V. 
Sept. 25, 1678. I included two pears, 
called butter pears, in a receiver exactly 
filled with pulp of- apples. EY 
Sept. 28. HirRHERTO I perceived no 
alteration in the height of the mercury. 
Octob. 5. Tür mercury was now come 
to the height of 15 digits, 1 1 
Ockob. 6. Tux height of the mercury 
was 16 digits and more. | 
Om: 12. Tae mercury was not chang: 
ed. ; a | 
Oob. 20. TRREE days ago the mer- 
cury was depreſſed, though nothing had 
eſcaped out. : | . 
Oob. 26. Tris day my receiver was 
found cracked, though 1 did not find, 
that the air was compreſſed within; but 
perhaps the ſcrew was ſet too high. The 
pulp of the apples was of a very grateful 
taſte ; ſo were the pears, but they were 
very ſoft, and one of them ſeemed to in- 
cline to rottenneſs. | 5 
PERHAPS the crack in the receiver Was 
the cauſe, why ſo little air was produced 
in this experiment, | 
ExP8 


| Phyfica-mechanical ExetnaIMENTS 


Err Au VI. 


OZ. 1, 1678. I incloſed peaches in two 
receivers, one of which was filled with 
pulp of apples, and the. other with unripe 
grapes bruiſed. _ | 

080. 5. Moch air was s produced in 
the ſecond receiver, yet ſome of the wine 
ran out. The height of the mercury was 
64 digits. 


Oob. 6. Tus wine. proceeds to run 


out : the height of the mercury was 70. 
00h. 8. Now the wine all run out of 


the receiver, and the height of the mer- 


cury was $6. 


OFob. 12, Tun height of the mercury 


abode at 86. 
OFob. 18. TRAT receiver, out of 
which all the wine was run, yet held the 


air very well ; and the height of the mer- 
cury in it, ſtaid at 86. The other re- 


ceiver, filled with pulp of apples; had 


for theſe five laſt days ſuffered ſome juice 


to flow out. 


Dec. 4. 1 opened the receiver filled with 


pulp of apples: and though all the juice 


was got out, yet it ſtill contained. bs air, 


very much compreſſed ; and many bub- 


bles brake forth, not without ſome noiſe, 
after the receiver was quite opened. The 
peach was very ſoft, and of a pungent 


taſte, like to that of inebriating wine. 


Jan. 21, 1679. AFTER. the effuſion of - 


the wine in the other receiver, the mer- 
cury ſtaid in the ſame height. I opened 
the receiver; the peaches did emit many 
bubbles, and were. wrinkled, but their 


colour was little changed : their ſapor was 


moſt pungent, and inclining to acid. 


Tris experiment doth confirm dhe con- 
cluſons of the former. 


EXPERIMENT VII. 


03%. 4, 1678. I put peaches into three 
receivers; the firſt of which was filled 
with ale, or beer without hops; the ſe- 
cond wich beer hopped; the third withwine. 

Octob. 3. The height of the mercury 
in the firſt receiver was 15 digits; in the 


cond, 10; in the third, 9 digits. 
vol, IV. 


08906. 6. The height of it in the firſt 
receiver was 25 digits; in the ſecond, 155 
in the third, 20. 

OZob. 8. The height. of the mercury. 
in the firſt receiver, was.35 digits; in the 
ſecond, 15; inthe third, 20. 

O#06. 12. The height in the frſt re- 
ceiver was 63 digits; in the 
ond, 15; in the third, 
28. 

15. The height of the mercury 
in the firſt receiver was 81 


digits; in the ſecond, 153 


in the third, 30. 


46. There was no more change 


perceived i in any of the three 
receivers. 

The mercury rather d 
ed than aſcended, in all the 

three receivers. 

22. In the wine only, the mer- 


18 


cury aſcended or deſcended 


according to the heat and 
the cold. 


24. The height of the mercury 


in the firſt receiver was 96 
digits; in the ſecond, 1 53 
in the third, 20. 

30. The height in the firſt re- 


ceiver was 115 digits; in 


the * 20; in the 
3 third, 

Novem. 3. The ed in the firſt re- 
ceiver was 117 digits; m 
the ſecond 20; in the wien, 
30. 


6. The 5 in the firſt re- 


ceiver was. 120 digits; in 


the ſecond 31; in the third, 
„ 

11. The height of the mercury 
in the firſt receiver was 105 


digits; in the ſecond, 313 


in the third, 28. It was 

cold wender 
Novem. 16. The height of the mercury 
was the ſame. The peach, which hither- 


to was demerſed, now mounted up to the. 


upper part of the liquor in the ſecond re- 
ceiver ; all the reſt ſtaid in the bottom. 
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Novem. 25. The height in the firſt re- 
ceiver was 140 digits; in the ſecond, 47; 
in the third, 32. 5 
Novem. 28. The height in the firſt re- 
ceiver was 96 digits; in the ſecond, 36; 
in the third, 28. It was very cold wea- 
„ = 15888 
Dec. 13. The height in the firſt receiver 
was 96 digits; in the ſecond, 47; in the 
third, 33. I opened the third receiver, 
and found the peach firm, and of a lau- 
dable colour; but it had contracted much 
of taſte from the wine, which yet was 
capable of being amended by ſugar, ſo 
that a very pleaſant and edible diſh might 
be made thereof. The wine allo was 
_ grateful ta the palate. ; 
Dec. 30. The height of the mercury in 
the firſt receiver was 96 digits; in the ſe- 
cond, 47. I opened the firft receiver, and 
the peaches, which had lain till then at 
the bottom of the liquor, did preſently 
emerge to the upper part thereof; they 
emitted many bubbles: the taſte of the 
ale, of which they had contracted much, 
was made pleafant with ſugar. Dn 
Tmis experiment informs us, that fer- 
mented I'quors may be uſeful for the pre- 
f-rvation of fruits, as being unfit to pro- 
duce air. 5 


Exp E R IM ENT VIII. 


Sept. 5, 1678. included one peach not 


cut, with another cut into pieces, in a re- 
cciver; into which I after poured old wine, 


till it was exactly filled, and then ſhut it 
] hoped the iſſue would 
have been, that if the wine did extract 


with a ſcrew. 


any tincture from the peach, that the cut 
peach would eaſily ſupply it; and ſo the 
vhole peach would keep its full taſte. 
Nov. 20. As yet nothing ſeemed to be 
altered ; but this day I perceived, that 
fome of the wine did. run out. 77 
Nov. 30. Tn third part of the wine 
was loſt. . = | 

Decem, 8. Seeing the wine begin again 

to run out, and that there was little of it 


left, I opened the receiver, and found the 
peaches very much. fermented, yet endued. 


The Seaond ConTiINUATION _ 


The wine alſo was pleaſant. 


if it be in a ſufficient quantity; but here 


* - 
, ” 


with a grateful, but moſt pungent taſte, 

By this experiment, if it be compared 
with the third receiver in the former ex- 
periment, we may conjecture, that wine 
doth hinder the fermentation of peaches, 


the wine was not ſufficient, becauſe the 
pieces of that peach, which was cut, did 
fill the whole receiver, ſo that no room 
was left for the wine, but in the interſtices. 


EXPERIMENT IX. 
Otfob. 11, 1678. I put two peaches, 
one whole, the other cut in pieces, into a 
_— filled with hopped and fermented 

cer. OE Ae 
Octob. 12. In one night's ſpace the mer- 
cury aſcended three digits. 
Oct. 15. The height of the mercury 
by was 15 digits. 
16. The height of it was 19. 
18. The height of it was 12. It 

was very cold. 

20. The height of it remained at 

+. EEE: 8 
22. Now the mercury aſcended 
again. The cold abated. 
The height of the mercury 
was 20. : 
3. The mercury deſcended a lit- 
tle. \ „ 
It was cold weather. 
The height of the mercury 
was 28. The weather grew 
hotter. Ho | 
The height of it was 33. 
The height of the mercury: 
WAS 40. | OS (es 
12, The height remained at 40. 
Some of the beer wrought 
out. „5 
The height of it was 46. 
The height of it was 43. But 
much of. the beer was loſt. 
The mercury aſazpded not, 
but the beer proceeded to wor K 
out. 
When the beer. was almoſt all 
wrought out, 1 opened the 
= _ 77 


Nov. 2. 


21. 


* 


receiver, and found the pea- 
ches very ſoft, yet of a grate- 
ful taſte, though they had 
been kept nine hours in the 


free air, after the receiver 


Was opened. 
N. Theſe fruits were never quite ripe. 
From this experiment, if it be com- 
ared with the ſecond receiver in Exper. 
| ny it may be inferred, that beer doth 
hinder the fermentayion of peaches, and 


the production of air, if it be in a ſufficient | 


quantity : but here there was but a little 
beer contained in the interſtices, which 
was not able to hinder the fermentation of 
the peaches, _ | 


 ExPERIMEN TT * Oe 
080. 19, 1678. I included raw beef 


in three receivers; the firſt of which was 
exactly filled with ſtale beer, forcibly in- 


truded, ſo that the mercury exceeded its 
wonted height by 60 digits. The ſecond 
was alſo exactly filled with ſtale beer, bur 
here there was no compreſſion made. 
The third was filled partly with the beef, 
and partly. with common air. 
0506. 20. In the firſt receiver the mer- 


cury was depreſſed to the twentieth digit 


beyond its uſual height, though nothing 
at all had eſca 
it deſcended a little; but in the third, it 
aſcended ſomewhat. „ 

_ 08%. 26. In the firſt receiver the mercu- 
ry did ſometimes aſcend, and then deſcend 
very irregularly z in the ſecond it began 
to aſcend lowly two days ago; in the 
third it was not moved at all 
O40. 27. Ont piece of the ſame beef, 
which was left in the air, began to have 


an ill ſmell; and alſo the mercury in the 
In the 


third receiver began to aſcend. 
lecond it proceeded to aſcend by little and 


litt e 3 but in the firſt it ſeemed rather to 


deſcend. e 
Nov. 3. Taz mercury in the firſt te- 
ceiver alcended not; in the ſecond, the 


height of it was 20 digits z in the third, 
it was 10 digits. 


- 


s 


Phyfico-mechanical Exenniuents. 


the beer. 


ped out. In the ſecond alſo, 


Nev, 5. I opened all the receivers, and 


the two firſt did not ſtink at all, yet they 
had contracted a ſmell from the beer ; 
the fleſh boiled in the ſame beer was found 
very tender, but its taſte was bitter, per- 
haps by reaſon of the too great quantity of 
That beef, which was included 
with common air, when the -receiver was 
opened, did preſently affect the noſtrils 
with a ſtinking ſmell; yet, when it was 
taken out, and accurately ſmelt to, it 
ſcarce ſeemed to ſtink. I included the 
ſame fleſh in the ſame receiver, to try, 


whether new air being admitted would 


promote corruption. 
Nov. 6. The height ,of the mercury 
e, 
I. The height of it was g. 
23. The height of it was 20 di- 
| its. 5 | 
I opened hs receiver; I found the fleſh 
ſo ſtinking, that I was forced to throw it 


away. - 
_ From this experiment it ſeems to follow, 


that beer may be convenient for the pre- 
ſervation of fleſh, eſpecially if it be in- 


truded by force into the receiver; but this 


compreſſion is ſoon abated, becauſe the 


air compreſſed in the ſame. receiver is apt 
to enter into and pervade the pores of the 


beer by degrees. 

| EXPERIMENT Kl. 

Nov. 12. I included beef, as hardly as 
I was able to do it, in three receivers: 


into the firſt of them I poured water, mix- 

ed with one fortieth part of falt, which 
filled up all the interſtices, which were 
left betwixt the parts of the fleſh : in the 


ſecond ſome ſalt water was in like fort con- 
tained z but it was intruded by force, ſo 


that the mercury in the gage aſcended to 


15 digits above its wonted height: into 
the third receiver 1 poured no water, and 
therefore thoſe few interſtices, which could 
not be poſſeſſed by the fleſh, was left for 


the air. 


Nov, 13. Taz mercury deſcended in all 
the receivers, eſpecially in the ſecond, 


which had admitted the compreſſed li- 
quor. | „ 78 
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25 digits. 
ſtrongly affect the noſtrils, yet it did not 
ſtink. The fleſh. 
many bubbles, which ceaſed not but a pret- 
ty while after the receiver, in which it was 
included, was taken out of the pneumatic 
engine; yet the mercury, in one hour's 
ſpace, came to the height of three or four - 


very 
it eee all its heat did not boil at all; 
but ſo great a quantity of air was produ- 


The 


Nov. 18. Tur two receivers, which 


vere not compreſſed, did not repel the de- 
prefied mercury upward : but as for that, 


whoſe mercury had been impelled to 13 


dig'ts, and afrerwards had deſcended moſt 
of all, it now returned almoſt to its for- 


mer height. A piece of the fame beef, be- 
ing left in the air, began to have a bad ſmell. 


- - Nov. 23. In the three receivers air was 
produced a new; but this day in the ſe- 
cond the mercury defcended three digits; 


the height of it was 20: in the other two 

it was about 16. I opened the firſt receiver, 

and the fleſh was not corrupted at all. 
Nov. 30. I took the fleſh out of the re- 


-ceiver, which was put in without falt; it 
did not ſtink at all; 
was very tender and of a pleaſant taſte. 
the receiver, into 
which I had forcibly introduced falt water. 


but being boiled, 
Dec. 6. I opened 


The mercury excecded its wonted height 
The ſmell of the fleſh did 


put in vacuo ſent forth 


digits. Afterwards I immerſed the ſame 


receiver ſo exhauſted in hot- water, and 


the liquor contained therein did bubble 
much, though the water from. which 


ced, or elſe had entered from without, 
that the receiver was quickly full. After- 


. wards the liquor contained therein did not 

bubble or boil, though it were immerged 
in boiling water. 
and found it pleaſant and tender, yet leſs 
fo than I expected, perhaps becauſe it was 
not yet boiled enough. 


J took out the fleſh, 


Tunis experiment teacheth us, that wa- 
ter, as well as beer, may conduce to the 
preſervation of fleſh. 


ExrzniMENT XII. 


Nov. 29, 1678. I incloſed oyſters in 


four receivers : in the firſt the oyſters 


Second Contt x ule red 
were without their ſhells, and filled the - 
whole ſpace as exactly as we could; in the 
ſecond, the oyſters, not taken out of their 
in the third, the oyſters alſo were included 
in their ſhells, and the remaining ſpace of 
cloſed wich ſcrews. 
was exhauſted of air, and jt contained 


taken our of their ſhells. 


but the mercury in vacuo aſcended a little. 


three; in the fourth, three. 


; . 9" was 14 digits. 


NF - 


ſhells, were included with common air: 


the receiver was exactly filled with ſalt 
water. All theſe three veſſels were firmly 


The 'fourth receiver 


three. oyſters in their ſhells, and eight 
When the air 
was pumped out of this receiver, the oy- 
ſters, which were taken out of their ſhells, 
did emit many bubbles, and thoſe very 
great ones; but the three others underwent 
no. ſenſible mutation, ſave that one of 
them did gape. 

Nov.. 30. In the three recipients, which 
were ſtopped with ſcrews, the air ſeemed 
to be conſumed, rather than produced 


Dec. 4. WaiLsT the weather was cold, 
the mercury aſcended not; but now when 
the cold began to abate, the height of the 
mercury in the firſt receiver was ſeven di - 
gits; in the ſecond, none; in the Ree, 


Dec. 5. Tar height of- the mercury in 
the firſt receiver was 20 digits; in the 
fecond, one digit; in the uch _ 
in the fourth, five. 

Dec. 7. Tux height of the mercury in 
the firſt receiver was 30 digits; in the 
ſecond, one digit; in the third, three; in 
the fourth, eight. Other oyſters, left at 
the ſame time in the air, had a bad ſmell. 

Dec. 9g. In the firſt receiver the height 
was 30; in the Ng" 11. T * reſt 
were not changed, : 

Dec. 13- THERE was no change i in the 
three firſt. receivers, but in the fourth the 


Dec. 20. In the firſt receiver the height 
was 46 digits; in the fourth, 243 the 
reſt were not changect. ; 

Dec. 21. In the firſt receiver he height 
was 52 digits; in the fourth, 255 in oe 
reſt no chaoge. | | 


; Dec. | 
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Dec. 22. Taz height of the mercury 
in the firſt receiver was 60 in FN fourth, 
27 : no change in the reſt. 


Dec. 27. In the fourth receiver the 


height was 29 3 the reſt were not as L 
ed. 

an. 1, 1679. Tur oper in the chird 
receiver had tinged the water with a black 
colour. 

Jan. 25. ThE mercury in vacuo ie 
ſtill to remain almoſt in the ſame height. 
But this day ſome bubbles were formed in 
the turpentine, by the internal air, about 
the commiſſure of the cover with the re- 
ceiver. Therefore I opened the receiver, 


and found the oyſters very ſtinking ; Llike. 
wiſe opened the other receivers, and found 


the oyſters of a ſtinking ſmell, and turned 
to a kind of viſcous gelly. 

Tuis experiment ſeems to inform us, 
that fiſhes do produce leſs air than fleſh ; 
and yet that they will be corrupted, 
though they are fortified againſt the air, 


EXPERIMENT XIII. 
Nev. 29, 1678. I exactly filled a glass 


veſſel with freſh butter, not at all ſalted, - 
A mer- 


and then ſtopped it with a ſcrew. 
curial gage was included in the ſame 
veel. | 

Nov. 30. In the night, the cold being 
very tharp, the butter was condenſed, for 


the mercury came nearer to rhe ior of 


its gage. 

Dec. 2. TBE mercury came nearer 
and nrarer to the aperture of its gage, 
perhaps becauſe the cold did Gully: in- 
creaſe, 

Dec. 5. Tag cold being abated, the 
_ mercury returned almoſt to its former 
height; part of the ſame butter, being 
left in the air, began to have a very bad 
ſmell. 

Dec. 7. Tas cold again returning, fi 
mercury did alſo again come to the top of 
its gage, The butter left in the air ſmelt 
worſe than before, notwithſtanding, as yet, 
It was edible. 

Dec. 24. Thx butter had produced no 
air; being taken out of the receiver, it 


air, 


with whitings ; 
left in the vacant ſpaces, into the one [I 


was of a grateful taſte, except only a little 
of the ſuperficics, which was contiguous 


to the leather, that was ſpread over the 
cover. 


From this experiment it follows, that 


butter may be kept a great while, if it be 


defended from the contact of the external 


E42 IM ENT XIV. 
Nov. 30, 1678. I filled two receivers 
and that no air might be 


poured wine; into the other oyſters, with 


their juice, without their ſhells; ſo that 


both the receivers were exactly filled. 
When I had afterwards cloſed their covers 
with ſcrews, the air in the mercurial gages 
was campreſſed ; but in three hours ſpace 


the mercury again returned to its former 
mark. 


Dec. 2. Tax cold increaſing, the mer- 


cury came nearer to the TE of its 


gage in both receivers. 
Dec. 4. ThE cold ceaſing, 


receiver it was not ad 


Dec. 5. In the receiver containing the 


oyſters, the height of the mercury was 20 


digits; but in the other, it was not yet 


returned to its wonted height. 
Dec. 7. In the receiver with oyſters, 


the height of the mercury was 40 digits; 


in the othier, it continued ſtill below its 


wonted height. 


Dec. 9. Tas mercury in both recei- 
vers was changed little or nothing. 

Dec. 20, Wars the mercury was 
changed no more, I opened the receivers, 


and both of them were found to be very 


ſtinking. And this ſeemed new to me in 


this experiment, that the receiver, in 


which the wine was, had admitted of cor- 
ruption without production of air; for 
hitherto all b»dies, whilſt they weie cor- 
rupting, produced air. 


Ex PERIM ENT XV. 


Dec. 3, 1678. J put raw beef into two 
large receivers, with pepper and cloves; 
1 3 and 


the mer- 
cury aſcended very much in | that receiver 
wherein the oyſters were; but in the other 
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and that no air might be left ip the in- 
terſtices, I poured in beer upon them, and 
no long time after I found the preſſure of 
the air in the receivers to be abated, the 
mercury in the gages coming to the open 
ends. | N 

Dec. 8. Tus mercury did not aſcend 
in either of the receivers. I opened the 


one, that I might boil the fleſh; it was 


endued with a ſweet ſmell, contracted 
from the cloves ; and the liquor contained 
in the ſame receiver, before it was boiled, 
did ſmell like hippocras. 2 

Jan. 2, 1679. I opened the other re- 


ceiver, and found no air produced therein 


the fleſh was not at all corrupted, and 


hen I boiled it in vacuo, I obſerved, that 


if a more intenſe fire were kindled, the 
air, or ſome ſpirits, did make an eruption 
through the ſtop-cock, which was faſtened 
to the top of the receiver. The receiver, 
being cooled all the night, the day after 
was found almoſt quite empty of air. 


| The fleſh was very tender, and well taſted, 
only it was a little over-boiled, for it had 


been kept on the fire fix full hours. 
W'᷑ have a confirmation by this experi- 
ment, that beer may be uſeful for the pre- 


ſervation of fleſh, eſpecially if the bitter 
taſte thereof be corrected by ſome aroma- 


ticks. | 
EXPERIMENT XVI. 
Dec. 4, 1678. I included two larks, 
with ſome beef, in a receiver, all whoſe 


ſpaces, unpoſſeſſed by the fleſh, I filled 
with ale; and at the ſame time I filled 


another receiver with the ſame ſort of beef, 


adding beer alſo, but no larks were put 


in with it. TE 

Dec. 9. SOME pieces cut off from the 
larks, and expoſed to the air, began to 
ſmell ill ; but thoſe included in the re- 
cciver, as yet had produced but little air; 
for the mercury was not yet come to five 
digits above its wonted height. In the 
other receiver it was not moved. 

Dec. 19. In the recciver, which con- 
tained the larks, the mercury aſcended no 


The Second ConTiINUATION of 


corrupted, but they ſeemed 


help of beer or ale. 
ceivers; in the firſt was an whole apple, 


as before: in the third an apple was alſo 
with water, wherewith s part of ſugar 
was mixed: in the fourth, the apple was 


allo cut, and the ſpaces were likewiſe filled 
with a ſolution of one part ſugar, and five 


rhine was taken off. 


tion amongſt themſelves, as the quantities 


higher; for the cover being broken, uf. 
fered the liquor to run out. Wherefore 
I opened the receiver, and boiled both the 
beef and the larks, which were not at all 
Very accept- 
able to the palate ; yea the beef had con. 
traced a pleaſant taſte, partly from the 
larks, and partly from the beer, 
Dec. 23. I opened the other receiver, 
and the boiled fleſh ſeemed pleaſant, yet 
not ſo pleaſant as that, which was endued 
with a veniſon- like tafte from the larks, 
Tuis experiment ſhews, that even ten- 
der birds may be preſerved long by the 


ExXPERI ME N T XVII. 
Dec. 14. I included apples in four te- 


and all the ſpaces were filled with powdered 
ſugar: in the ſecond, an apple was cut in 
pieces, and the ſpaces filled with ſugar, 


cut, hut the reſt of the receiver was filled 


parts of water. Ys 
Dec. 21. Tw1s day, in the firſt recei- 
ver, the mercury began a little to aſcend, 
yet the ſugar did not melt: in the fecond 
receiver all the ſugar was melted, and the 
pieces of apple were ſhrivelled, alſo they 
produced much air when they were firſt 
put into the receiver, In the two other 
receivers the mercury began allo to aſcend; 
bur in the third, the pieces of apple were 
very much corrupted, for their ſkin or 

Dec. 22. Alx was produced in all the 
receivers, but the quantities of the ait 
produced, did not bear the ſame propor- 


of the ſugar: for in the ſecond receiver 
much air was produced, but in the fourth 
the mercury aſcended leſs than in the 
third; and beſides, in the firſt ſome ai 
was generated, — 8 1 


Dec. 27. In the three firſt receivers the 
height of the mercury was ten digits; 
but in the fourth it was only fix digits. 
Dec. 31. Ix the firſt and fecond recei- 
vers the height of the mercury was 13 4. 
in the third the height was 15; in the 
fourth it was only nine digits. a 
Jan. 2, 1679. In the firſt and ſecond. 
reccivers the height of the mercury was 
almoſt 143 in the third 17; in the fourth 
Il. 3 | 
Jan. 7. In the ſecond receiver the height 
of the mercury was 16 digits; in the 
third 36 ; in the fourth the height of it was 
15: but in the firſt the mercury had not 
aſcended, and ſomething had eſcaped out 
of the receiver, and therefore I eaſed the 
ſcrew, that I might diſpoſe of it the bet- 
ter; and then the air made an eſcape; 
Jan. 9. In the firſt receiver the height 
was fix digits; in the ſecond 16; in the 
third 39; in the fourth 15. 5 
Jan. 17. Ix the firſt receiver the height 
was 13; in the ſecond 19; in the third 
36; in the fourth 17. 1 
Jan. 30. Ix the third receiver the height 
of the mercury was 76 digits, and the li- 
quor brake out, and therefore J opened it, 
and found the fruit to have loſt much of 
its taſte, but the water had contracted it, 
and was pleaſant enough to the palate. In 
the ſecond receiver the mercury aſcended 
no more. J opened this receiver alſo, and 
found the fruit much more pleaſant in this 
than the other; yet much of its taſte was 
'imparted to the ambient ſugar, ſo that 
* was found changed into a very good 
fyrup. „„ 
Feb. 16. Tux height of the mercury in 
the firſt receiver was 2 2 digits; but in the 
fourth 33. 1 opened it, and found the 
fruit to have loſt much of its taſte, and 


was thereby turned into a pleaſant drink. 
Feb. 27. In the firſt receiver the height 
of the mercury was 30 digits. 
March 15. In the firſt receiver the 
height of the mercury was not changed ; 


but this day I found ſomething to eſcape 
uy | 


that the ambient water had got it, and 


 Phyſco-mechanical Exp RNIMEZNVTfsSV. 


out of the receiver, and therefore I opened 
ir, and found the apple of a laudable co- 
lour; but the pulp was ſpungy, and had 
loſt much of its taſte. b 
Tunis experiment ſeems to teach us, 
that ſugar is not ſo fit for the preſervation 
of fruits, as. fermented liquors. See 


Exper. VII. 


' ExPenxRIMENT XVIII. 
Dec. 23. I filled a glaſs veſſel with milk, 
and then ſtopped it with a ſcrew ; and into 
another receiver I put a lark with milk, 
and ſtopped it cloſe. | 8 
Dec. 24. Tris evening I perceived, 


that the caſeous part was ſevered from the 


butyrous, in the cloſed receivers as well 
as in the milk, which, at the ſame time, 
I had left expoſed to the air, 
Dec. 27. I found no air produced in 
the receiver, which held the lark; but in 
the other, the mercurial gage was ſpoiled. 


Dec. 31. Tz mercury aſcended in that 


receiver. which contained the lark; but 
the milk, that was left in the air at the 
ſame time, that I ſtopped the receivers, 
did ſtink three days ago. 11 95 - 
Jan. 1, 1679. Ix the receiver, wherein 
the lark was included, the height of the 
mercury was 10 digits. . 

Jan 2. Tre height of the mercury 
was 14 +. The milk ſtagnant below the 


| butyrous part appeared of a red colour. 


Jan. 4. The height of the mercury 
was 19. Some white ſediment was con- 
ereted in the bottom of the milk. 
Jan. 9. Tux height of the mercury 
was 29 digits. „ 

Jan. 25. J opened both receivers, and 


found the lark to affect the noſtrils with a 


ſtrong, though no fœtid ſmell, yet it had 
been kept 32 days; when it was boiled, 
it was of a pleaſant taſte. In the other 
receiver, the caſeous part of the milk was: 
ſubacid and grateful, but the butyrous: 
part was not four at all. 

Tuts experiment informs us, that ſome: 
times milk may be uſed with good fuccels. 
for the preſervation of fleſh. 


Exe s- 
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The Second ConTinuaTION of 


ExPeE R 1 M E NT XIX. 
Dec. 24. 1678. I put a lark into a 
ſmall receiver, and poured butter upon it, 
melted with a ſlow fire, till all the ſpaces 


were exactly filled; then I cloſed the cover 


with a ſcrew. 


Dec. 27. Tux mercury approached 


nearer to the aperture of its gage; but 


the butter ſeemed to be altered, for the 


loweſt part of it was more yellow, and the 
middle more white than it ſeemcd, before 
the incluſion thereof : the upper part was 


Jan g. 1679. Tux mercury returned 
by little and little, to its wonted height. 


Juan. 9. Tre mercury was ſomewhat 
higher. "8 


Fan. 28. Tux mercury was little chang- 
ed: I opened the receiver, and found that 
art of the butter, which was contiguous 
to the leather ſpread over the cover, to 
be white, and of a very unacceptable 
taſte. . The butter, which was more re- 


mote from the leather, was yellow and 
ſomething graveolent, yet it was edible. 
But the lark being roaſted was grateful to 
the palate, though it had been kept 34 
days. La or. 


Tais experiment ſeems to inform us, 
that butter melted and hot is not ſo ſuc- 
ceſsfully uſed for the preſervation of fleſh. 


EXPERIMENT XX. 


Fan. 4, 1679. 1 included boiled fleſh - 


in vacuo, in a receiver ſtopped with a 


ſ:rew, and filled the interſtices exactly 
with broth of the ſame fleſh, which ſeemed 
a little too ſalt. Whilſt I ſet the ſcrew 


all the things in the receiver ſuffered a 


compreſſion, and the mercury aſcended to 
the height of fix digits into the gage; 
but ſhortly after it returned to its wonted 
height. 

Jan. 28. Tae air was more and more 
conſumed, ſo that the mercury now de- 
ſcended to eight digits below its wonted 


height. I opened the receiver, and found 


the fleſh very ſweet and tender. The 
broth alſo had a ſubacid, but a very grate- 
ful taſte. N 


Tus experiment informs us, that fleſh, 
after it is boiled, 'may be kept long with- 


out prejudice, which is a great convenienc 


in long voyages at fea; ſo that perhaps 
there will be no need of ſalted fleſh. For 
after the raw fleſh hath been kept ſo long 
in veſſels ſtopped with ſcrews, till experi- 
ence ſhews, that there is no danger of its 
corruption, then it is to be taken out, and 
being perfectly boiled, is again to be in- 
cluded in th ſame receivers : and fo with- 


out doubt it. may be kept for a long time 


without ſalt. See Exper. XII. 
E x P ZR 1 1 zNT XXI. 

Jan. 30, 1679. I put raw fleſh into 
two receivers: to the firſt I added pepper 
and cloves ; in the ſecond I mixed nothing, 
for I was willing to know, whether theſe 
ſpices would promote the production of 
ar, 07 ad — 

Feb. 11. In height of the mercury 


in the firſt receiver was three digits; in 


the ſecond the height of it was below 12. 
Feb, 12. Taz height of the mercury 


in the firſt receiver was 4 5; in the ſecond 


not above 1 5, | 
Feb. 13. In the firſt receiver the height 
of the mercury was ſix digits and more ; 
in the ſecond it was three digits. I boiled 
the fleſh of the firſt receiver, after the 
manner before deſcribed, and it was very 
pleaſant and tender. . 
Feb. 14. ThE height of the mercury 
in the ſecond receiver, was five digits. 
Feb. 19. Taz height of the mercury 
in the ſecond receiver, was eight digits. 
Tieb. 20. The height of the mercury 
in the ſecond receiver was 11 digits. I 
boiled the fleſh and found it very tender, 
though it Had ſtaid over the fire in baineo 
Marie only for three quarters of an hour, 


I pur ſome part of this fleſh, before it was 


boiled, into a receiver, and filled all the 
ſpaces as exactly as I could with the ſame 
fleſh, totry how long the fleſh might be 
preſerved when the air was ſo excluded. 


Feb. 21, Thz mercury aſcended very 
little. 


| March 
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March 20. Taz height of the mercury 


was about 16 digits. 1 opened the re- 
ceiver, and the fleſh ſeemed of a pleaſant 
taſte, yet inclining to corruption. 
 ExPERIMENT XXII. 
Feb. 10. I put raw beef into three re- 
ceivers: in the firſt, the beef -was ſeaſoned 
with pepper and cloves; in the ſecond it 
was encompaſſed with ſalt water; in the 
third -I put neither ſalt nor ſpice. 
Feb. 19. Four days ago the mercu 


alſo it began to aſcend ; but in the ſecond 
it was not moved at all. 

Feb. 21. In the firſt receiver the height 
of the mercury -was four digits and +3 in 


the third 10 digits; but in the ſecond. 


there was no aſcent at all. E 
Feb. 25, ThE height of the mercury 


in the firſt receiver was ſix digits; in the 
third 19 digits; in the ſecond half a 


digit. SEL 


Feb. 26. Tis night there was no aſcen- 


ſion of the mercury in all the receivers. 


I opened the third receiver, and the fleſh, - 


after boiling, and was found very good. 
Tur former experiment ſeems to teach 


us, that ſpices do hinder the production of 
air; but the preſent experiment proves the 


contrary. Whence this contrariety ſhould 
proceed, I know not; unleſs it be, be- 


cauſe, perhaps, I had left a ſpace large 


enough for the air in theſe receivers; but 
in the former experiment I filled all a 
exactly as I could with fleſh  _ 

March 9. Tas height of the mercury 
in the firſt receiver was eight digits; in the 
ſecond none. 1 pa 


: March 12, TRE height of the mercury 7 
in the firſt receiver was 12 digits; in the 


* 


ſecond one d 2 es net 24h. 
April 3. Taz height of the mercury 
in the firſt receiver was 11 digits: but in 


the ſecond it exceeded not one digit, I 


opened the receiver, and boiling the fleſh, 


after my accuſtomed manner, I found it 


very tender, and of an excellent taſte, 


HE corollary from this.. experiment - 


cems to be, that the ſaltneſs of water, 
Vol. IV, 1 5 


included with fleſh, doth hinder the pro- 


duction of air; but becauſe there was ſo 
ſmall a quantity of water, compared with 


the quantity of fleſh, I do rather incline 
to think, that leſs air was produced in the 
ſecond receiver, becauſe it was more exactly 
filled. And indeed, if freſh water had 

been uſed inſtead of ſalt, the matter ſuc- 
ceeds after the ſame ſort; but the chief 
art to preſerve fleſh without ſalt conſiſts 


herein, that all air be excluded from it, 


ercury and that there be a great compreſſion in 
aſcended in the third receiver; in the firſt 


the receiver. 


ALL theſe experiments about the preſer- 
vation of aliments, what great uſe they 


may be of for the tranſporting of fruits, 
veniſon, or other fleſh, from places far 
remote to great cities, and for the afford- 
ing better nouriſhment to mariners, I leave 


to the reader to judge. 


ARTICLE XVIII. 


Experiments concerning elixation and diſtil- 


lation in vacuo. 
„ ener 
Dec. 12, 1678. I put two ounces and 


fix drachms of beef into an empty re- 


ceiver, which was able to hold 22 ounces 
of water. Then I put it into boiling 


water for three hours; which being done, 
] expoſed it to the air to be cooled for a 

whole night; afterwards, uſing my pneu- 
- matic engine, I perceived, that the air 
formed in the receiver could ſcarce ſuſtain 
three digits of mercury; and ſo deducting 


from the calculation, a man may eaſily 


find, that fleſh, whilſt it is boiled, can- 


not form air enough to make an entire 


preſſure in a receiver capable of holding a 


double weight of water: that is, if you 
include one pound of fleſh in an emptied 


receiver, able to-hold two pounds of wa- 
ter, it will, not generate air, that can re- 


move the cover from the receiver, unleſs. 


heat do confer much to produce the effect 


but I confeſs, that our fleſh was not boiled 


enough. . 


See the deſcription of a veſſel to boil and | 


diſtil in vacuo, p. 515: 
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ExPERIMENT II. 

Dec. 23. incloſed three ounces of raw 
beef in a receiver able to hold 32 ounces 
of water; and when it boiled, having 
been long on the fire, the cover was for- 
ced from its receiver, and ſo ſuffered the 


vapours to paſs out; but becauſe it was 
preſently ſhut again, the fire being re- 


moved, the receiver ſoon loſt its internal 
preſſure, ſo that being ſet again to the 
fire, it was a long time before it could 


force away the cover the ſecond time. I 


tried this again and again; yea, unleſs 


the receiver had been expoſed to a very 
ſtrong fire, the cover could never have 


been removed; bur if the fire be kindled 
enough, ſweet exhalations continually paſs 
out. x 


Dec. 24. Thx receiver, having, been 


cooled during the whole night, was this 


day, by the uſe of the pneumatic engine, 


almoſt wholly evacuated. Whence we 


ſeem to have a confirmation, that the di- 
vulſion of the cover is not made by that 


air, which can keep the form of air, but 


from the ſteams exhaling from the fleſh, 


and ſubſiding again therein, if they be 
hindred from egreſs, which may eaſily be 


performed, if we uſe not too fierce a fire 
in the empty receiver, and ſo the loſs of 


thoſe ſweet ſmelling vapours may be eaſihy 


avoided. 


ExrERIM ENI III. 


Jan. 21, 1679. 1 put paſte, without 


leaven, into an exhauſted receiver; and 


alſo I included another part of the ſame 


paſte in another receiver, full of common 
atr. 


I encloſed theſe two receivers in 
balneo Mariz, ſtopped with a ſcrew ; and 


when they had ſtaid there for three hours, - 
having been expoſed to a moderate fire, 
1 opened the receivers: the paſte in vacuo. 


I found reddiſh, as far as the ſuperficies; 
but the other had admitted warer ; and. 
the paſte was not boiled enough, and there- 
fore ] put both receivers again in balneo 


Mariæ, where they ſtaid an whole night. 


Jan 22, Tnis day in the morning, I 
found the Lalneum Marie quite an 


d; and. 


the paſte, when it was taken out, wag 
boiled enough, but it was covered with 


no cruſt, That, which was included in 
vacuo, was interſperſed with many cavities, 


but it ſeemed too inſipid; the other con- 
tained no cavities, but afforded a more 


pleaſant: taſte. Both the receivers were 


found almoſt wholly emptied of air. 


Ex YHFPRIMENT IV. 


Feb. 3, 1679. 1 encloſed paſte kneaded 


with leaven-i# vacuo; and, as ſoon: as it 
had filled its receiver with factitious air, 


I tranſmitted it into that receiver, which 
I am accuſtomed to uſe to boil fleſh in 

balneo Marie, but when the paſte was 
thus removed out of one receiver into 
another, it pitched or ſunk very much; 
yet when it had remained for three hours 


in a fervid values Mariz, the bread made 
of it was inte 
but it was covered with no cruſt. 


Feb. 5. 1 iterated the ſame experiment ; 


but this time the paſte was included in va · 


. cus, in the ſame receiver, which was after 
wards put i balneo. Marie, and there. 


fore there was no need to remove the paſte, 


and expoſe it to the air. Hence it came 
to paſs, that the bread made thereof was 
much lighter than the former. 5 


Exp ER 11 EN T V. 
Feb. 12. I included roſemary with wa- 


ter in the veſlel deſcribed p. 515. and 
when the air was pumped out, I put the 
veſſel in balneo' arene, and there came 


rſperſed with many cavities, 


0 


forth a water endued with a very ſweet 


ſmell; yea, and ſome drops of eſſential 
oil, ſmelling very ſweet alſo, and affected 


with no empyreuma. But when I opened | 
the ſtop cock for to let in the air, the 


noiſe did ſo ſoon ceaſe, that! judged much 


air was produced from the roſemary. _ 
Feb. 13. I put the ſame roſemary into 
the ſame evacuated veſſel, and adminiſtred 


a more intenſe: fire thereunto; yet! could | 
extract no oil, neither ſweet nor ſtinking 3 


and beſides, the water was leſs fragrant 
than the former. | 


E x- 


EXPERIMENT VI. 


Feb. 10, 1679. I boiled one pound of 
fleſh in vacuo, in the veſſel deſcribed p. 
515, which could contain almoſt four 
pounds of water: the upper part thereof, 
which was made of glaſs, did hold the 
mercurial gage, by the help whereof I 

rceived, that the mercury had not al- 
cended to the height of three digits, though 
the fleſh had boiled 'for three hours and 


more. It was not boiled enough, and its 


taſte was ungrateful; and moreover the 
liquor, which was formed of the conden- 
ſed vapours, afforded alſo an unpleaſant 
taſte. | 1 

Feb. 11. I iterated the former experi- 
ment, but this time I ſprinkled the fleſh 
with pepper and cloves; the iſſue was, that 


digits, though the fleſh was boiled no lon- 


ger than the other: it ſeemed very grate- 
ful to the palate, and the liquor formed 


from the vapours afforded a moſt pungent 


taſte of pepper; but it had contracted no- 


thing ungrateful from the fleſh, as was 
done in the former experiment. a 
_ From theſe experiments made about 
elixation and diſtillation -i» uacuo, the 
_ corollary ſeems to be, that ſuch veſſels may 
be very uſeful for the diſtilling and boiling 
of ſuch bodies, which do contain thin 
and very volatile ſpirits; for all things 


will be preſerved by their help, and no- 


thing will avolate or fly away. 
ARTICLE XX. 


Concerning elixation in veſſels. ſtopped 1with 
ſcrews, by the help whereof, even harts- 
horn, and the Bones of fiſhes, and four- 
footed Creatures may be ſoftned. 


ExpPERIMENT |, 


Jan. 29. Ercar days ago I filled a veſ- 
ſel, ſtopped with a ſcrew, with beef and 


water together, and when it had continued 


expoſed to a moderate fire, for eight or 
nine hours in batneo Marie, ftopped alſo 
with a ſcrew, I took the fleſh out of it; 


© Phyſico-mechanical E 


XPERIMENT S. 


but it was boiled a great deal too much, 
and the taſte of it was very unpleaſant. 
Afterwards, I boiled new beef in the ſame 
veſſel, and after the ſame manner, ' ſave 
that this was ſeaſoned with pepper and 
cloves, and remained expoſed to the fire 


only for three hours. The iſſue was, that 


this fleſh preſerved a moſt pleaſant taſte : 


wherefore that I might know, whether 
the excellency of this fleſh above the other, 
did proceed from the - ſpices, or from a 
ſhorter time of boiling, I boiled other 


"fleſh without ſpices for three hours, in 


the ſame manner: when the fleſh was 
taken out, it was of a good taſte, Whence 
I conjectured, that the cauſe of ſpoiling 
the firſt fleſh was to be- chiefly aſcribed to 


the over-boiling : yet I think, that the 
ſpices may be convenient. to correct ſome 
the mercury aſcended to the height of ſix 


part of the ungrateful taſte ; for I left a 


place for the condenſing ci the vapours, 
in the top of the veſſel, and found, that 
the liquor there formed was of an unplea- 
fant taſte ; but when the fleſh was ſeaſoned 
with pepper and cloves, no ſuch thing 


was found. 


EXPERIMENT II. 


Fan. 29. I boiled apples, after the ſame 
manner as I did the fleſh before deſcribed; 
but 1 mixed no water with them. 
were ſet upon a moderate fire almoſt for 
two hours. They were very ſoft, and of 
a very good taſte, but ſome pieces, which 

were laid in the upper part of the recei- 
ver, where the vapours aſcending from the 
inferior part were condenſed, were found 


They 


of an unpleaſant taſte; and alſo the drops, 


formed from the ſame vapours, did affect 
the noſtrils with an ungrateful odour. 


ExeERIMENT III. 
Feb. 4. I incloſed fleſh, with pepper 


and cloves, in a receiver {topped with a 
ſcrew, but poured no water in to fill the 


interſtices; only I compreſſed the fleſh, 
as much as I could, and then I put the 


receiver in balneo Mariæ, already hot, 
and ſtopped it with a ſcrew; and when it 
had remained there, over a moderate fire, 
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ſundry principles of which fleſh conſiſteth 
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for a whole hour, the fleſh was rather 
over · boiled than under- boiled: but when 
opened the be/neum Mariæ, all the water 
brake out of it with a great force, viz. 


the liquor being hot, 
carcerated, now having freedom Bien, at 


length did ſhew its ſtrength. 


Feb. 5. I incloled ſome part of this fleſh 


in a receiver ſtopped with a ſcrew. 


March 12. Taz fleſh, which was in- 
cluded five weeks ago, was this day found 
very good. I do not daubt, but that per- 


fect elixation was able to contribute ſome- 


thing to its preſervation, viz. becauſe the 


had, whilſt the heat continued, exerted 
their ſtrength upon one other, far bet- 
ter than if the fleſb, being leſs boiled, 


- by reaſon of the great avolation of parts, 
had been to be removed from the fire, as 
it happens in ordinary coctions. And in- 
deed, by experiments made about other 


bodies, I have found that elixation, the 
perfecter it is, doth ſo much the more 
hinder fermen:3 1. See Artic. XVII. 


Enxper XII, XX. 


EXPERIMENT IV. 
Fe. 10. J boiled an ox-foot or cow- 


| Heel, after the ſame manner as I had done 


the fleſh above- mentioned, but I left the 


co heel for four hours or more, upon a 
moderate fire. That time being elapſed, 


and the veſſels unſtopped, the fleſh was 


excellently well boiled, and the bones 


were ſo ſoft, that they might be cut wüh 


a knife, and eaten like cheeſe. 


Feb. 12. 1 repeated the ſame , experi- 
ment, but the veſſels remained expoſed to 


tlie fire for twelve hours ſpace; and 
though the water of the Balneum Marie - 

did every where ſecure the veſſel demer- 
ſed in it, yet the fleſh had contracted a 
taſte and a ſmell very empyreumatical; but 


the juice, which in the former experiment 


did concrete into a very firm gelly, in 


| this latter could not be congealed at all. 


By theſe experiments it appears, that 


many bones and hard tendons, which we 


daily caſt away as unprofuable, by the 


and hitherto in- 


help of balneum Marie, ſtopped. ank e a 


ſcrew, may be converted into 9 nouriſh. 
ment. 


„ +,” nh 


Feb. 10. I boiled a fiſh, after the ſame 
manner as was deſcribed above, in Balneo 
Marie ſtopped with a ſcrew, but I mixed 
no water therewith. The fiſh ſtaid upon 


the fire two hours only; then the veſſel 


being cooled and opened, the fiſh was 
found of a very good taſte, and his bones 


were fo ſoft, that they yielded to the 


preſſure of one's finger, and the head of 


„it could be eaten like its fleſh. The | Juice 


of it, in a ſhort time, did concrete into 


a gelly of an hard conſiſtence. 


Ixis experiment is very uſeful for the 
boiling of fiſh, which are full of bones. 


ExPERIMENT VE 
Feb. 15. I put harts-horn into a recei- 


ver, which was to be ſtopped with a ſcrew, 


and filled the intervals with water. I in- 


cluded the receiver, thus ſtopped, in bal- 


neo Mariæ ſtopped alſo with a ſcrew, and 
ſo expoſed it for four hours to a moderate 


fire; when that time was paſſed and the 
veſſels opened, 


the harts-horn was as ſoft 
as cheeſe, and the juice did ſoon concrete 
into a very firm gelly., 

Feb. 17. J repeated the frat experi- 
ment, but no water was included with the 
harts-horn, and the fire laſted ſix hours 
under the alneum Marie: when this was 
done, the harts-horn was found very ſoft, 
but a little juice had excreted out of it, 


and that did adhere to the external parts 
of the harts- horn in the form of 2293 of 


gelly. 
Tur excelleney of this zal Marie 
is confirmed by this experiment: for ſee- 
ing harts- horn itſelf can be boiled by the 
kelp thereof, without the mixture of wa- 


ter, there is no doubt, but all freſh 'wa- 


ter, which is wont to be ſpent. in ſhips to 
boil fleſh, may be preſerved for other uſes 
of the . mariners. Furthermore, if we 


add what we have tried about, the preſerva- 
tion of raw fleſh, and after of that, 


1 which 


— 
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' which is boiled, (See Exper. III) doubt- man object, that ſo many veſſels, and fo 
| jeſs we may conceive great hope, that exactly ſtopped, are very difficult to be 
many inconveniences, which are wont to procured ; for daily experience doth evince, 
prejudice mariners, both by reaſon of the that very many mechanical inſtruments, 
laltneſs of their meat, and the putrefaction far more difficult, may, in a little time, 
of their water, will be almoſt wholly re- become very eaſy for uſe, and as ealily 
medied and prevented, Neither let any procurable. 4 
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A LETTER of Mr. Bovit's to the learned Dr. TJonn 
Beal, Fellow of the Royal Society, concerning Freſh Water 


made out of Sea Water, printed at the defire of the patentees, 
, by R. FITZGERALD, 


in a tract intitled, Salt Water ſweetned 
London 1683, in Quarto. 
r rene, 


6 5 O give you a ſhort account (ſuitable to the little time I have to do it in) of the 


tranſaction, which I ſuppoſe muſt have given the riſe to the mention made of 
my name in the publick gazette, I muſt inform you, that one of my neareſt 
relatives, (Captain Fitzgerald) and ſome other worthy gentlemen, having acquainted 


his majeſty, that they had an invention for making ſea water ſweet and wholſome, in 


great quantity and with ſmall charge 
water fo prepared; his majeſty was pleaſed, with very gracious expreſſions, to com- 
mand me to attend him with a further and more particular information. Having rea- 
dily obeyed this order, and been made acquainted with the objections the king thought 


fit to make againſt the practicableneſs of the invention, which (though a private man 


had urged them) I ſhould think the moſt judicious, that have been framed againſt it; 


I humbly repreſented to him, that | looked upon this invention as compriſing two dif- 
terent things; a mechanical. part, which related to the engine itſelf, and the ule of it a 


ſhip-board, and a phyficel part, which concerns the potableneſs, and wholeſomeneſs of 
the liquor, About the former of theſe | did not pretend to clear the difficuities, eſpe- 


cially ſuch ſtrong ones as his majeſty had propoſed, but left it to the patentees to give 


him ſatisfaction, which they were in a readineſs to offer: but as to the wholſomeneſs of 
the prepared water, I had made ſome trials upon that liquor, which gave me no jult 
grounds of ſuſpecting it to be unwholſome, but ſeveral motives to believe it well con- 
ditioned, and of great uſe to navigators, and not to them only. And having here- 


upon briefly acquainted his majeſty with the chief trials I had made to examine this 


ſweetned water, he was pleaſed to look upon them as ſatisfactory; and vouchſafeq, on 


8 occaſion, to diſcourſe as a virtuoſo of the ſea, and brackiſh waters, and gave me 


ome new, as well as inſtructive obſervations about them; and, in concluſion, dif- 


ron the patentees with a gracious promiſe of his royal protection and peculiar 
avour, 3 


To this ſhort narrative it now remains, that ! briefly ſubjoin the chief things, that 
perſuaded me of the ſalubrity of this water, whence may be juſtly and eaſily inferred 
the utility the publick may receive by a cheap and eaſy way of preparing it. Firſt 
then, Iconſidered, that almolt all the rain water, that falls from the clou's on the 


main 


e, and that 1 had examined, and did approve the | 
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main ocean, and which (except perhaps in very few places in tortid climates) is . 


queſtionably received as wholſome, muſt be afforded by the ſea, and conſequently be 


but ſea water, freed from its ſalt; (according to the famous motto, redit agmine dulci.) 
Next I found, as his majeſty himſelf had done, that the liquor was well taſted, and 
without any ſenſible brackiſhneſs ; and ſo ſome of it continued for between four and 
five months in a large chryſtal bottle, that I purpoſely kept unſtopped, and for the 
moſt part in a ſouth window, where it neither did, nor probably in a long time will, 
putrify, nor ſo much as appear troubled, or leſs tranſparent ; during which time it was, 
with approbation, taſted and ſmelled by ſeveral learned phyſicians of the famous college 
of London. Thirdly, 1 found it laver very well, which moſt pump waters, and many 
others, that have ſome little (though unperceived) common ſalt in them, will not do. 
Fourthly, this water will boil peaſe tender, which, amongſt ſeamen, is one of the 
principal ſigns of good water. Fifthly, in very good balances, with an inſtrument 
that I purpoſely cauſed to be made for the nice weighing of liquors, I found this water 


far leſs heavy than one would expect; for if it differed at all in weight from the like 
quantity of undiſtilled water, (I ſpeak with an , becauſe it is far more difficult to be 
exact in ſuch nice trials, than the unpractiſed will imagine) the difference was not con- 


ſiderable, being but between the 400 and gooth part of the weight of the common 
water; and that difference is very ſmall, in compariſon of that, which navigators and 
learned authors relate to be obſervable in natural waters, all of them good and potable, 
I might tell you on this cccaſion, that the laſt great duke of Tuſcam, who was an 
eminent virtuoſo, and the patron of the celebrated academy of Lyncean ' philoſophers, 
is affirmed, among other prudent courſes, that he took for his health, whereof he was 
very ſollicitous, to have conſtantly made uſe of diftilled water for his own drinking. 
And I could add other things, favourable enough to the patentees water, if haſte, and 
-perhaps diſcretion too, did not oblige me to leave them yet unmentioned, that I may 
now have time to ſay ſomewhat of the main thing of all, that convinced me of the 


ſaltleſſneſs of the water I ſpeak of. I conſidered then, ſixthly, that the thing, that was 


aimed at by thoſe ingenious men, that, at differing times and in ſeveral countries, 
have attempted to make fea water ſweet z and the thing, that was required, by pro- 
poling recompences, or otherwiſe to encourage the makers of ſuch attempts, was to 
free the ſea water from brackiſhneſs, without any noxious additament : ſo that on all 
ſides it was taken for granted, that the only thing, that kept the ſea water 'from being 
ſafely potable, was its brackiſhneſs ; from which reflection it was natural for me to infer 
a concluſion very favourable to our prepared water. For having long ſince written 2 
ſhort diſcourſe of the ſaltneſs of the ſea, I had been induſtrious to deviſe ways of com- 
paring water in point of brackiſhneſs: and by theſe I found the patentees water to be 
more free from common ſalt, than waters, that are uſually drank here in London of 
which I remember I ſhewed thoſe gentlemen an experiment, that ſurpriſed as well as 

convinced them; and that, which more ſatisfied me myſelf, was a trial, that 1 care- 
fully made by a way, which having mentioned, but not yet, for want of bpportunity, 
diſcloſed to his majeſty, the reſpe& I owe him forbids me to impart it without his leave: 


on which account, I hope, you will be content to be at preſent aſſured of theſe two 


things; one, that, by this way of trial, I found what poſſibly you will think ſtrange, 
that if there were in water ſy much as one grain of ſalt in above two ounces of water, 
I could readily diſcover it; and the other, that even by this critical examen, I could 


not detect ſo much as a thouſandth part of ſalt in our prepared water; whereas I found, 


by trials purpoſely and carefully made, that our -Engliſh ſea water contained a 44th or 
45th part of good dry falt, or which is all one, that 44 pints, or near ſo many pounds 


of marine water, would yield about one pound of dry common ſalt. . 
| LR | | , 
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Tavs, Sir, you have a ſhort and artleſs account, ſuch as my haſte will permit, and 
the nature of the ſubject requires, of my part in promoting this profitable invention. 
to which | own myſelf a great well-wiſher, not out of any private intereſt, (though 
that were obligingly proffered me by the patentees) but as I think the bringing it into 
eral uſe may prove a real ſervice to mankind, upon the ſcore of divers utilities and 
advantages, which yet, though I had leifure, I ſhould think very needleſs to enumerate 
to ſo diſcerning a perſon as Dr, Beal; to whom J ſhall therefore haſten to ſubſcribe 
. | : 8 3 
5 - An alfedtionatè friend and ſervant, 
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T WituinoLy acknowledge, that divers phyſicians have amply and learnedly, and 
[ ſome of them very eloquently, ſet forth the praiſes of the blood, and manifeſted 


how noble and excellent a liquor it is. But I muſt beg their pardon, if I doubt, 
whether their writings have not better celebrated its praiſes, than diſcovered to us its nature. 
For, though the laudable curioſity of the moderns has acquainted us with ſeveral things 


not delivered to us by the antients ; yet, if I miſtake not, what is generally known 


of human blood, is as yet imperfe& enough, and conſiſts much more of obſervations 


than experiments; being ſuggeſted far more by the phænomena, that nature herſelf has 


afforded phyſicians, than by trials induſtrioufty made to find what ſhe will not, un- 
ſollicited by art, diſcover. I will not be ſo raſh as to ſay, that to mind (as too many 
anatomiſts have done) the ſolid parts of the body, and overlook enquiries into the 


fluids, and eſpecially the blood, were little leſs improper in a phyſician, than it would 


be in a vintner to be very ſollicitous about the ſtructure of his caſk, and neglect the 


conſideration of the wine contained in it. But though I will not make fo bold a com- 


pariſon, yet, when I conſider how important a part of the human body the blood is 
and that, as when it is well conſtituted and does orderly move, it conveys nouriſhment, 
and vigour, and motion, and in a word health, to the reſt of the living engine; fo the 


maſs of blood being either vitiated, or (which is very often the effect of that deprava- 


tion) diſorderly moved, is the ſeat of divers, and the cauſe of moſt diſeaſes, whoſe 
eure conſequently depends mainly upon the rectifying of the blood: when | ſay, I 
conſider theſe things, I cannot but think it an omiſſion, that ſo important a ſubject 
has not been more ſkilfully and induſtriouſly enquired into. But, I hope, you were 
not in earneſt, when you ſollicited me to repair that omiſſion ; for, you know I have 
not the vanity to pretend to be a phyſician ; and being none, | muſt want both the 
{kill and many opportunities, wherewith a man, that were profeſſedly fo, would be 
advantaged. And though deny not, that many years ago I propounded to ſome in- 
 genious phyſicians a hiſtory of the fluid parts of the body, ſuch as the humours and 
other juices, and allo the ſpitits of it, and did particularly draw up a ſet of enquiries, 
1 ; 


i 


and 
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and make divers experiments in reference to the blood; yet thoſe papers being fine - 
loſt, and a long tract of time, and ſtudies of a quite other nature, having made me 
loſe the memory of moſt of the particulars, I find myſelf unable to contribute any 
thing confiderable to your laudable deſign. And as all the ſearch your commands 


obliged me to make after my papers, has hitherto proved fruitleſs, ſo they having 


been written, when I had more health, vigour, and leifure, than I now - have, and 
| when my thoughts were much more converſant with medicinal ſubjects; any thing, 
that I ſhall now preſent you about the blood, will not only be extremely ſhort of what - 
ought to be ſaid, but will alſo be ſhort even of what, if I miſtake not, I did lay of 


it. But yet all this is ſaid, not to excuſe me from obeying you at all, but to ex- 


cuſe me for obeying you ſo unſkilfully. For, ſince you will have me ſet down what 


I can retrieve about human blood, you ſhall receive it in the following paper, which 
conſiſts of four parts: the firſt whereof contains a ſet of titles (which I call of the 


firſt order, for reaſons to be given you in the advertiſements about them) towards the 
natural and medical hiſtory of human blood, which may direct thoſe, that want better 
guides, what enquiries to make, and to what heads to refer what they have found by 


obſervation or trial. But becauſe this part contains but bare titles (whoſe ſyſtem, yet, 
perhaps I look upon as likely to make the uſefulleſt part of the enſuing papers) and 
becauſe I have neither leiſure nor materials to anſwer all or moſt of the titles; I thought 


fir, in a couple of ſubjects, namely, the ſerum of human blood, which is a natural, 
and the fpirit, which is a factitious part of it, to give fome inſtances of what I had 


thoughts to do on others; and propoſe ſome example to thoſe, that may be more un- 


practiſed in drawing up natural hiſtories, than the general deſign - and courſe of my 
| ſtudies of natural things permitted me to be: and what is ſaid on theſe two ſubjects, 
makes the third and fourth part of theſe papers. As for the other titles (of the hiſtory 
of the blood) I contented myſelf, in compliance with my haſte, to fer down what 


occurred to me in the caſual order, wherein they offered themſelves 3 without ſcrupling 
to mingle here and there, among the hiſtorical notes, ſome experiments, that | for- 


merly bur deſigned as trials, that might prove luciferous, whatever the event ſhould 
be. This rhapſody of my own obſervations makes one of the four parts, and the ſe- 
cond in order, of what your commands embolden me to offer you at this time, And 


I ſhall be very glad to be ſo happy as to find, that by doing a thing, that l am wont 


to do ſo delightfully as to obey you, I have, by breaking the ice, contributed ſome- 


thing to ſo noble and uſeful a work as the hiſtory of human blood. About which, 
that I may not make the porch much too great for the building, I ſhall add to this 


preamhle nothing but theſe twe advertiſements ; of which the firſt ſha]l-be, that it is 


not my deſign in theſe papers, to treat of my ſubject, as it may be conſidered (to 
borrow a ſchool phraſe) in eri, which would have obliged me to trace the progreſs 
from the reception of aliments at the. mouth, to the full elaboration, which were to 
write the hiſtory of ſanguifieation as well as that of blood; but to treat of this liquor, 

as it is compleatly elaborated, and that too, not as it is formed in the veſſels of a living 
body, but as it is extravaſated, and let out by the lancet; ſuch blood alone being that, 
on which I had ſome opportunity to make trials. And to this firſt advertiſement . 
ſhall ſubjoin as the ſecond, that in, the following papers I have, as the title intimates, 
treated but of ſuch human blood, as was taken from ſound perſons; both becauſe, 
being no profeſſed phyſician, I had not the opportunities of examining that of ſick | 


— 


perſons moleſted with particular diſeaſes, (which yet would much conduce to a com- 


plete hiſtory of the blood;) and becauſe the knowledge of the nature of the blood, 
when it is rightly conditioned, is neceſſary to thoſe, that would diſcern, in what parti- 
culars, and how far it deviates in the ſick, according to that generally received _ 
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Rectum oft index ſui i obligui: on which account the ſcheme of titles drawn up for the 
hiſtory of healthy blood may ſerve for a direction to any, that would write the hiſtory 
of morbid or depraved blood in any particular diſeaſe, as a pleuriſy, a quartan ague, 
the dropſy, the ſcurvy, Sc. For having compared the qualities and accidents of this 
vitiated blood, with thoſe of the blood of ſound men delivered in the fore-mentioned 
ſyſtem of titles, it will not be difficult for a phyſician to find, to what heads he is to 
- refer thoſe things, that conſiderably recede from ſuch as belong to healthy blood. And 
theſe receſſions . or depravations, with perhaps a few additions of ſome peculiarities, if 
any occur, will make up the hiftory of the blood, as it is wont to be vitiated in that 
particular diſeaſe ; one general admonition ſufficing (if that itſelf be not unneceſſary) 


to make the reader take notice, that in all other points the blood of perſons fick of 


that diſeaſe is not unlike that of thoſe, that are healthy. | 
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Containing a lift of litles for the hiſtory of human blood. To which are premiſed ſome ad- 
e Us PET __ wertiſements about them. * „ 
TX AT the ſcope and meaning of the enſuing ſcheme of titles, (and divers others, 


that I drew up for differing fubje&s) may be the more clearly underſtood, 1 muſt 


lay down in this place ſome paſſages borrowed from the (unpubliſhed) eſſay or letter I 
Vote to Mr, Oldenburg, ſecretary to the Royal Society, about the way of compiling 


a natural hiſtory. I propoſed then in that tract three ſorts of heads, to which the 


particulars, that might occur, and properly belong to the hiſtory of the ſubject to be 


treated of, whether a body, or a quality, or an operation, or a procels, (that is, a pro- 
greſſive change) might conveniently be referred. Theſe diſtinct ſets of topics or en- 


quiries I call orders, Tanks, or claſſes; and becauſe to each of theſe ſets it was found 
by experience, that things of ſomewhat differing nature were to be referred, as 
queries more properly ſo called, propoſitions either affirmative or negative, and other 


heads of natural hiſtory, that are leſs fit to be reduced to either of the two former 


ſorts than to be looked upon as ſubjects to be treated of; for this reaſon, I ſay, among 
others, I thought fit to compriſe all theſe ſorts of particular topics, or articles of in- 


r (to uſe our illuſtrious Verulam's phraſe) under the general and comprehenſive name 
of titles, | $34 es 5 


Tue firſt order or Uaſſis of theſe titles, I would have to conſiſt of ſuch, as occurred 


Teadily enough to my thoughts upon the firſt deliberate view, or general ſurvey, of 
the ſubject to be treated of. For it is ſcarce to be expected, that at the firſt attempt a 
man ſhould be ſo clear ſighted, or ſo happy, as to pitch, or light upon as direct and 
compendious ways of indagation, and as good methods of digeſting and delivering 
what is diſcovered, as when a ſtudious enquiry has furniſhed him with better informa- 
tions about the ſuhject he is to treat of: and therefore it may ſuffice for the firſt time, 
that the mind do, as it were, walk round the object it is to contemplate, and view it on 


every fide, obſerving what differing proſpects it will that way afford, (as when a paint- 


er, or an anatomiſt, looks upon a man's body, firſt when the face and belly are to- 
wards him, then when the back and other hinder parts are fo) and that it takes notice 
of the limits and boundaries of it, and of the moſt eſſential and conſiderable parts or 
other things that belong. to it. Wherefore in the firſt claſſis of titles, one need not be 
J0L 1). : 4 E. . too 
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collation, there will in all Iikelihood be ſuggeſted to him many new topics of 5 
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too ſcrupulous about the enumeratiag and -nan{balling the particulars nelerabile uo ©, 
but may be more ſollicitous, that the titles hould be various and-comprebenfi 


ve enough 

than that they ſhould be nicely methadical ; and much leſs than that they ſhould be 
accon ted to any particular hypotheſis. And becauſe, even at the firſt deliberate 
view, {ome (though perhaps very few) of theſe titles may appear conſiderable and fer- 
tile enough to deſerve, that there ſhauld to each of them be referred two or a greater 
number of ſubordinate and more particular topics; I thought fit, for methods fake, 
to call the capital titles, that is, thoſe of the firſt claſſis, primary titles, and the ſubor- 
dinate, ſeconda y ones. [Of which diſtinction a notable inſtance will be met with in 
what is hereafter delivered, about the fpirit of human blood; all the fixteen titles, to- 
gether with the appendix, contained in that epiſtolary diſcourſe, being ſecondary titles 
referrible to that primary one, which is the eighteenth in the firſt claſſis ef the hiftory 


_ Wuzy by reading, conference, meditation, and (Which is here mainly to be con- 
ſidered) the trials ſuggeſted in the topics of the firſt claſſis or order, the naturaliſt has re- 


ceived the beſt and fulleſt information he can procure of all, that belongs to the ſub- 


ject he is to treat of, he may then proceed to frame another ſet of titles, which may be 
called the ſecond; or (if no other interpoſed) the laſt order or claſſis of them, which, 
if he have been diligent and any thing proſperous, will be much more copious and 
better ranged than the firſt. | e LO be DN B24 
For now divers things will in likelihood appear to belong to the ſubject of the hiſtory, 
which were not at firſt taken notice of to do ſo, yea, perhaps were not at all thought 
of; and the further diſcovery made of the nature of the thing treated of may dixe& 
the hiſtorian to range his topics, or titles, in a better order, and more natural method, 
than thoſe of the firſt claſſis. And, which is a thing of far greater moment, divers, and 
perhaps moſt, of the particular titles will appear to be of greater extent, or more com- 
prehenſive, than they were formerly conceived to be: ſo that a particular title may well 


be thought fit to be branched into many fubordinate topics, or articles (which we lately | 


called ſecondary titles) ſome one of which may perhaps compriſe as many experiments, 


or obſervations, as it was at firſt gueſſed would appertain to the prime or more general 


title itſelf. And from the materials orderly drawn together under this laſt ſet or claſſis 
of titles, with ſome requiſite changes in point of method and connexions, and ſome 
additional things, as tranſitions, &c. by 140 help, I ſay, of ſuch alterations and addi- 
tions, the particulars whereof the laſt order or claſſis conſiſts, may be digeſted and 


framed into an inchoate natural hiſtory of the ſubje they have relation to; I ſaid, an 
 inchoate hiſtory, to intimate, that even after all that has been already done, I think it 
too probable, that the hiftory will hereafter 45 wary to have been rather begun then 


compleated ; the nature of things, and the induſtry of ſkilful men, being fo very fer- 
tile, that the knowledge of the ſubje& of the hiſtory will from time to time be in- 
creaſed ; and ſo the hiſtory itſelf may be enlarged and corrected, but will not, I fear, 
in many ages, if ever it be at all, be made abſolutely perfeft, . 
Ap on this occaſion I muſt add, that when the ſubject to be treated of is very com 
prehenſive or very difficult, as the generation of living creatures, . magnetiſm, ferme 
tation, gravity, c. it may be very uſeful, if not almoſt neceſſary, to interpoſe, be- 
tween the titles of the laſt and thoſe of the firſt claſſis, a ſet of titles, that may be 
called of the middle order, or claſſis. For the framing whereof, the hiſtorian is con- 
ſiderately and narrowly to reſurvey the nature of the ſubject, and make a heedful colla- | 
tion of that, and of the ſeveral notices attained by his endeavours to furniſh the dif- 
fering titles of the firſt claſſis with a competent number of particulars. For, by this 


— 


„% Homan Brood. 
and hints, which, added to the former, will deſerve to have a new claſſis framed con- 
ſiſting of articles more copious and various than the firſt, and fit to be ranged in ano- 
ther order. 1 perhaps illuſtrate what I have been ſaying, and am going to ſay, 
about the ſeveral claſſis of titles, if on this occaſion I ſhall add, that a natural ſub- 
ject being propoſed to be hiſtorically treated of, there may occur ſomething like what 
happened to the Hraelities in reference to the land of Canaan. For at their firſt en- 
trance into it, 70% and the other ſpies took a tranſient view of the country, and 
could bring back but an unaccurate account of it, together with a little of the moſt re- 


markable fruit: but upon a ſecond expedition, the ſpies were furniſhed with fuller 


inſtructions, and ordered to direct their reſearches to the anſwering of a great many 
particular articles of enquiry; their induſtry to anſwer which produced, in methodical 


tables or ſchemes, a far more copious and diſtin chorography and ſurvey of the fruit- 
ful land of Canaan. e 


Ir is ſcarce to be expected, that at the very firſt time the titles, whether primary or 


ſecondary, of a natural hiſtory ſhould be made ſo comprehenſive, and be fo ſkiltully 
bounded, as not to need to be either enlarged or reformed by ſecond thoughts, and a 
further progreſs in the practical knowledge of the ſubject treated of. I therefore 
thought ir neceſſary, or at leaſt uſeful, to ſubjoin to the firſt edition of the titles of 
each of the natural hiſtories I delineated, a mantiſſa or appendix, that ſhould conſiſt 
of two ſorts of particulars, viz. Paralipomena and other Addenda; whereof the firſt 
ſhould contain ſuch things as may be properly referrible to ſome one or more of the 


titles, (either primary or ſecondary,) diſtinctly enumerated in the ſcheme of the hiſtory, | 
and were but by haſte or overſight kept from having place among them: the other 


conſiſts of new particulars, that, after the hiſtory was written, were ſuggeſted by fur- 
ther diſcoveries ; whether theſe particulars did directly belong to any of the preceding 


titles, or might only in a general way contribute ſomewhat to the knowledge, or 


illuſtration of the ſubject. 


TITLES of the fiſt ORDER. 


For the natural biftory of human Heod of bealthy men. + 
1. NP the colours of human blood arterial and venal. : 
2. Or the taſte of human blood. 


3. Or the odours of human blood. 
4. Or the heat of freſhly emitted human blood. 1 
5. Or the inflammability, and ſome other qualities of human blood. 


6. Or the aerial particles naturally mixed with human blood, and alſo found in its 


diſtin parts. 
7. Or the ſpecific gravity of human blood entire. 


8. Or the ſpecific gravity of the two obvious parts of human blood, the red (and 


hbrous) and the ſerous. 955 

9. Or the conſiſtence of entire human blood. _ Re 
. 4 the diſpoſition of human blood to concretion, and the time wherein it is per- 
ormed. | | 
11. Or the liquors and falts, that coagulate human blood. 

12. Or the liquors and ſalts, that impede or diſſolve its coagulation. 

13. Or the liquors, &c. that preſerve human blood. _ 
14. Or the mixtures, that human blood may admit from aliments. et | 
vr. Or the ſpontaneous or natural analyſis of human blood into a ſerous and 1 fibrous 


4 
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16. Or the reſpective quantities of the ſerous and fibrous part of human blood. 
17. Or the differences between the ſerous and the red part of human blood. 
18. Or the artificial or chymical analyſis of human blood, and. firſt of its: ſpirit. | 
19. Or the volatile. ſalt of human blood, and its figure, OO 
20. Or the phlegm of diſtilled human blood. 2755 
21. Or the two vils of human blood. 
22. Or the fixt ſalt of human blood. 
23. Or the Terra Damnata of human bloed. 
24. Or the proportion of the differing ſubſtances chymically obtained from human 


25. Or the fermentation or putrefaction of human blood, and its phanemena.. 

26. Or the mechanical uſes of human blood, as in huſbandry, Fc. 2628 

27. Or the chymical uſes of human blood. 5 

28. Or the medicinal uſes of human boo fffff tft. 

29. OF the difference between human blood, as it is found in perſons: differingly 
conſtituted and circumſtantiated, as men, women, (when menſtruous, and when not) 
children, Moors, Sr. 5 | 


30. OF the affinity and difference between. the blood. of men, and that of divers 


other animals, as quadrupeds, birds, fiſhes, and ſanguineous inſects. 


A APPENDIX, c:ntaining,, 
1. PARALIPOMENA, relating to the hiſtory. of human blood. 


2. MisceLLAnEoOus obſervations, experiments and. enquiries about human blood: 
(to be added to the hiſtory of it.) 90 | 


Ido not think it unlikely, that ſome of the titles of our intended hiſtory of blood, and a 


greater namber of. the particulars, that you will meet. with in.it, may ſeem frivolous 


to you at the firſt peruſal. But, perhaps, in aeg of time, theſe very things. will 
not appear impertinent, nor be found uſeleſs : for it is a matter, as of more difficulty, 
ſo of more utility, than men. are wont at firſt to diſcern, to find out, and. bring into a. 


narrow compaſs, a conſiderable number of particulars relating to one ſubject, and 
_ preſent them, as it were, at one view to the intelle& to act upon. And there is many 


a particular experiment or obſervation, which, upon the firſt, or perhaps the ſecond 
reading, may ſeem but flight or ſuperfluous, which afterwards is found capable of 
being made good uſe of by. thoſe, who ſeriouſly intend, and. endeavour to attain, not. 
a maimed or a ſuperficial, but a deep. and ſolid knowledge of the ſubject of their, en- 
quiry. And to ſuch indagators many particulars, that at firſt were paſt by unregarded, 
becauſe there appeared no direct uſe or obvious application of them, will be found 
ſerviceable to hint new Hypotheſes or theories, or to illuſtrate them; to examine thoſe 
of others, and, if they be true, to confirm them, and, if erroneous, to confute them. 
For, to be ſhort, the knowledge of matters of fact cannot but be ſome way or other, 
and probably more ways than one, ſerviceable to a naturaliſt, that has ſagacity and 


judgment to make a right uſe of them. | 


Havinc already advertiſed you, that the following papers treat of none but extra- 
vaſated blood, fince I had no other at command, to make my trials upon; I preſume 
you will not wonder, that you. find not in the ſcheme of titles ſuch, as theſe. | 
Or the proceſs of ſanguification, or the ſeries of changes, that the-aliment-ſucceſ- 
fively undergoes, from its being taken in at the mouth, till it be turned into blood. 

Or the motions of the maſs of blood, and particularly its circulation. 


Pe. jos chyle, lympha, and other liquors, that are ſuppoſed to enter and mingle with 


2 5 WHETHER: 


— 


WuzTHER the humours, phlegm, gall, and melancholy, be really contained in the 
blood, as conſtituent parts of iu. SEE 4% BK 
WHETHER ſome other ſubſtances may not with as much reaſon. be admitted into the 
compolition of the blood. 44 3 WS 
THESE, as I was ſaying, and perhaps ſome other titles ſhould have been added, if 
my deſign had reached further than to treat of blood ſeparated from the body; and I 


Y3 


with that you, who by your abilities and profeſſion are far better qualified than I for 


ſuch a work, would fill up theſe titles, and add to them, ſome as preliminaries, and 


others as appendices, to the hiſtory of blood I have adventured to begin. i 


PRE RHAPs it may not be altogether impertinent to add, that I had once ſome thoughts 


of a deſignation of a natural hiſtory of other liquors of a human body, as well as the 


blood; I mean ſuch as the gall, the lympha, the Succus Pancreaticus, ſpittle, urine, 
milk, &c. But I quickly perceived it. was fit for me to reſign ſuch taſks to phy- 
ficians 3 only I ſhall here ſubjoin, as a ſmall ſpecimen, a ſet of titles for the hiſtory of 
wine, which, though, by reaſon- of its affinity in many regards to blood, it muſt 
have many titles in common with it, yet ſome will be differing according to the nature 
of the ſubject; which (liquor) I therefore pitch upon, becauſe I dare own to you, and 
do it not without premeditation, and haviag wrought on urine longer than on blood 
itſelf, that I think urine to be a liquor, which, as much deſpiſed as it is by others, 
deſerves to be ſollicitouſly enquired into by phyſicians, naturaliſts, and upon ſpecial 
accounts by chymiſts ; who will perhaps be excited to ſeek and. hope for great matrers,, 


both for medicine and alchymy, from this liquor ſkilfully handled, when they conſider | 
that the phoſphorus, of which I have elſewhere related ſo many new, and ſome of 


them ſurprizing, phenomena, is made, at leaſt according to my way, of meer urine: 
by a ſimple diſtillation «© EIS DISD. Oo Firs | 35 


TITLES of the firſt C L A8 818. 


Fo or the natural biſtory of human urine emitted by healthy men. . 
I. F the colours of human urine. | 5. 
"© Or the taſte of human vrine.. TOs . 
3. Or the odours of human urine freſh and putrified. 
4. OF the heat and cold of human urine. 
5. Or the ſpecific gravity of human urine.  _ 
6. Or the conſiſtence of human urine, as to denſity, viſcoſity, &c. 
7. Or the aerial particles contained in human urine. 0 
8. WHETHER human urine is a fit liquor for fermentation properly ſo called. 
9. Ox the differences between freſh and ſtale human urine. 
10, Or the fermentation or putrefaction of human urine, and the time it requires. 
11. Or the ſpontaneous ſeparation of parts in human urine.. 5 
12. Or the vulgar analyſis of human urine by diſtillation. 
13. Or ſome other ways of diſtilling human urine. 
14. Or the proportion of the principles, or ingredients of human urine. 
15. OF the ſpirits of human urine. 
16. Or the phlegm of human urine. 
17. Or the volatile ſalt of human urine. 
18. Or the fixt ſalt of human urine. 
19. Or the compounded ſalt of human urine, 
20. Or the ſhining ſubſtances. obtainable from human urine: 
21. Or the ſalt, that is predominant in human urine. 
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not appear impertinent, nor be found uſeleſs : 
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76. Or the == quantities of the ſerous and fibrous part of human blood}. : 
17. Or the differences between the ſerous and the red part of human blood. 
18. Or the artificial or chymical analyſis of human blood, and TOR! its ir. 
19. Or the volatile ſalt of human blood, and its figures. 8 
20. Or the phlegm of diſtilled human blood. | 
21. Or the two vils of human blood. 
22. Or the fixt ſalt of human blood. 
23. Or the Terra Damnata of human blood. 
24. Or the proportion. of the differing ee chymicaly obtained Gam TR 
blood. 
25. Or the fermentation or putrefaction of human blood, and its phenomena.. 
26. Or the mechanical uſes of human Mead, as in huſbandry, Sc. 
27. Or the chymical uſes of human blood. 
28. Or the medicinal uſes of human blood. 


29. Or the difference between human blood, as it is 79 in 1. perſons. gere 


conſtituted and circumſtantiated, as men, women, (when menſtruous, and when not) 
children, Moors, &. 


30. Or the affinity and difference between the blood. of men, and. chat of divers 


other animals, as quadrupeds, birds, fiſhes, and ſanguineous inſects. 


A APP END IX, cintaining, 


1. PaRALIPOMENA, relating to the hiſtory of human blood. 


2. MisctLLaneovs obſervations, experiments and enquiries about human blood 
(to be added to the hiſtory of it 
I do not think it unlikely, that ſome of the titles of our intended hiſtory of blood, and a 
greater number of the particulars, that you will meet with in it, may ſeem frivolous 
to you at the firſt peruſal. But, perhaps, in 2 of time, theſe very things. will 
or it is a matter, as of more difficulty, 

ſo of more utility, than men. are wont at firſt to diſcern, to find out, and bring into a. 
narrow compaſs, a conſiderable number of particulars relating to one ſubject, and 


_ preſent them, as it were, at one view to the intelle& to act upon. And there is many 


a particular experiment or obſervation, which, upon the firſt, or perhaps the ſecond 
reading, may ſeem but flight or ſuperfluous, which afterwards is found capable of 


being made good uſe of by. thoſe, who ſeriouſly intend, and. endeavour to attain, not. 


a maimed or a ſuperficial, but a deep. and ſolid knowledge of the ſubject of their, en- 
quiry. And to.ſuch indagators many. particulars, that at firſt were paſt by unregarded,, 


| becauſe there appeared no direct uſe or obvious application of them, will be found: | 


ſerviceable to hint new Hypotheſes or theories, or to illuſtrate them; to examine thoſs 
of others, and, if they be true, to confirm them, and, if erroneous, to confute them. 
For, to be ſhort, the knowledge of ' matters of fa&. cannot but be ſome way: or other,. 


and probably more ways than one, ſerviceable to a naturaliſt, that aha Jagacity and 


judgment to make a right uſe of them. 
H a vinc already advertiſed you, that the following papers treat of none but extra- 


vaſated blood, fince I had no other at command, to make my trials upon; 1 preſume 
you will not wonder, that you. find not in the ſcheme of titles ſuch, as theſe.” 


Or the proceſs of ſanguification, or the ſeries of changes, that the-aliment- ſucceſ- 


 ively undergoes, from its being taken in at the mouth, ti | it be turned into blood. 


Or the motions of the maſs of blood, and particularly i its circulation. 


My... [ok chyle, lympha, andother liquors, that are e to enter and mingle with 


2 5 WHETHER: 


% Human BroovDp.- 


WazTHER the humours, phlegm, gall,” and melancholy, be really contained in the 

blood, as conſtituent parts of ie. 75 
WrEzTHER ſome other ſubſtances may not with as much reaſon. be admitted into the 

compoſition of the blood. | | : | 


THESE, as I was ſaying, and perhaps ſome other titles ſhould have been added, if 
my deſign had reached further than to treat of blood ſeparated from the body; and I 
with that you, who by your abilities and profeſſion are far better qualified than I for 
ſuch a work, would fill up theſe titles, and add to them, ſome as preliminaries, and 
others as appendices, to the hiſtory of blood I have adventured to begin. 


| PERHAPS it may not be altogether impertinent to add, that I had once ſome thoughts 


of a deſignation of a natural hiſtory of other liquors of a human body, as well as the 


blood; 1 mean ſuch as the gall, the lympha, the Succus Pancreaticus, ſpittle, urine, 
milk, &c. But I quickly perceived it. was fit for me to reſign ſuch taſks to phy- 
ſicians; only I ſhall here ſubjoin, as a ſmall ſpecimen, a ſet of titles for the hiſtory of 


urine, which, though, by reaſon of its affinity in many regards to blood, it muſt. 


have many titles in common with it, yet ſome will be differing according to the nature 


of the ſubject; which (liquor) I therefore pitch upon, becauſe I dare own to you, and 


1 do it not without premeditation, and having wrought on urine longer than on blood 
itſelf, that I think urine to be a liquor, which, as much deſpiſed as it is. by others, 
deſerves to be ſollicitouſly enquired into by phyſicians, naturaliſts, and upon ſpecial 
accounts by chymiſts; who will perhaps be excited to ſeek and hope for great matters, 


both for medicine and alchymy, from this liquor ſkilfully handled, when they conſider 
that the phoſphorus, of which I have elſewhere related ſo many new, and ſome of 


them ſurprizing, phenomena, is made, at leaſt according to my way, of meer urine: 
by a ſimple diſtillation. ED COST 4 


TITLES of the it C I. A 8818 


For the natural biſtory of human urine emitted by healthy men. 
1. NP the colours of human urine, . . 
$ Or the taſte of human urine. 8 | 1 8 
3. Or the odours of human urine freſh and putrified. 
4. Or the heat and cold of human urine. 
5. Or the ſpecific gravity of human uri neee. 
6. Or the conſiſtence of human urine, as to denſity, viſcoſity, &c. 
7. Or the aerial particles contained in human urine. 55 
8. WHETHER human urine is a fit liquor for fermentation properly fo called. 
9. Or the differences between freſh and ſtale human urine. . 


10. Or the fermentation or putrefaction of human urine, and the time it requires. 
11. Or the ſpontaneous ſeparation of parts in human urine. 
12. Or the vulgar analyſis of human urine by diſtillation. 

13. Or ſome other ways of diſtilling human urine. 

14. Or the proportion of the principles, or ingredients. of human. urine. 
15, Or the ſpirits of human urin e. 

16. Or the phlegm of human urine. 

*17, Or the volatile ſalt of human urine. 

18. Or the fixt ſalt of human urine. 

19. Or the compounded ſalt of human urine, _ | 

20. Or the ſhining ſubſtances. obtainable from human urine: 

21. OF the ſalt, that is predominant in human urine. 
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other liquors, or juices belo 


blood, (divers others 
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22. Or theempyreumatical oil, or oils of urine. | 

23. Or the mellago, or rob of human urine, and it uſes; 

24. Or the Terra Damnata of human utine . 

25. Or ſome accidental differences of human urine, as it is emitted in the morning; 
ot at certain diſtances from meat, or after the uſe of certain aliments, or medicaments. 
= ſparagus, turpentine, &c. or at differing ſeaſons of the year, as winter, ſummer, 

k. 13 5 | | Wee” | 

26. Or the affinity of human urinewith divers other bodies, efpecially vegetable and 
mineral. 4 e e Fs 

27. Or the hoſtility of human urine with acid, GS. 

28. Or the affinity and difference between urine, blood, gall; milk, Ec. and divers 
nging to the animal kingdom; particularly of the com- 
pariſen between human urine and that of beaſts. n 
29. Or the mechanical uſes of human urine. 

30. Or the chymical uſes of human urine, and its parts, eſpecially as menſtruums. 

34. Or the medicinal uſes of human urine, external and internal. 


8 An APPENDI X, . containing 

1. PaRAL1POMENA relating to the hiſtory of human urine. 
2. PRomISCuovs obſervations, experiments, and inquiries about human urine 
(ro be added to the Hiſtory of it.) ED 
P AR T N 


Containing miſcellaneous experiments and obſervations about human blood. 


1. I were furniſhed with all the former experiments, obſervations, and papers, that 


at ſeveral times I made and wrote about human blood, or were ſupplied with 
materials and opportunities to repair the want of them, (as poſſibly, God aſſiſting, I 


may hereafter be,) this ſecond part of our work would perhaps appear much leſs 


maimed, and jejune, than it will now be found. But I am ſo ſenfible of the diſad- 
vantage, that the want of thoſe requiſite helps muſt have brought to this rhapſody of 
unconnected notes, (written at diffeting times, and on differing occaſions) that 1 was 
more than once inclined totally to omit it. And it is the importance of the ſubject, 


upon which even mean experiments may ſometimes prove of good uſe, that keeps me 


from ſuppreſſing it; which I thus early give notice of, that nothing more than looſe 
experiments, and thoſe referrible but to ſome of the titles of the hiſtory of human 
being left untouched) may in the ſecond part of our memoirs be 


expected. 7 
| To the fourth (primary) Title of the Hisroxy of Hon BLood. 


EXPERIMENT I. OY 
Havinc. for ſome reaſons, that need not here be mentioned, been induced to inquire 


of more than one perſon, that has uſed to let many men blood, whether they did not 


obſerve, that ſome perſons found a manifeſt and conſiderable change in the heat of the 

blood, as it came to iflue out firſt or laſt ? I was anſwered affirmatively, and told, that 

ſeveral perſons, that had no fever, ſaid, that after their blobd had run out a while, 

they found it come ſenſibly hotter than before; and ſome of 'therti complained, that It 

2 wich a degree of heat that was ttoubleſome, and, as they fancied, ready 0 
be 5 ee e 


2 To 


Lo. 


of HUMAN BLOOD 
To the ſame Title of the HisToxy of Human BLood. 


1 EXPERIMENT II. N 
1 got a chirurgeon to put a ſealed weather-glaſs, adjuſted by the ſtandard of Greſ- 
zam college, into the porringer, wherein he was going to bleed a young gentlewoman, 
that, as the blood ran out of the open vein, it might fall upon the ball of the inſtru- 
ment, in which the liquor was made by the warmth to aſcend a good way, but not 
much (if at all) nearer, than about an inch to the ſmaller upper ball of the thermoſcope. 


To the ſame T 1 T LE. 
EXPERIMENT III. 


Bur, within lefs than an hour before this time, having procured a man of middle 
age (that ſeemed healthy enough, and was let blood in the ſame ſhop by the ſame chi- 


rurgeon) to bleed upon the ſame weather-glaſs, the tincted ſpirit of wine aſcended above 


all the marks belonging to the ſtem, and from the top of the ſtem expanded itſelf to 


a conſiderable quantity in the ſmall upper ball of the ſtem, (for the chirurgeon told me 
it was a fourth part of the height of the ball ;) ſo that, though we could not deter- 


mine, how high it would have riſen, if the ſtem had been long enough, yet it ſeemed 


manifeſt, that the warmth, that made it riſe, did conſiderably exceed the uſual warmth 
of the air in the dog- days; theſe gaged thermoſcopes being wont to be fo framed, as 


to keep the liquor in the ſtem all the year long, without ſinking quite into the greater 


ball in winter, or aſcending into the leſſer in ſummer. | 


We employed alſo, when a young woman was blooded, a ſealed thermometer, that 
was not gaged, but was much ſhorter than the other; and in this the tincted ſpirit was 


raiſed almoſt to the top, which argued no inconſiderable degree of heat. 
To the fame TITLE. 
EXPERIMENT IV. 


I know not, whether it may be worth while to take notice on this occaſion, that a 


porringer, whereinto a healthy man had been let blood, having been brought from 
the chirurgeon's:houſe to my lodging; though the blood was already coagulated, yet 


when I thruſt into it the ball of the forementioned gaged thermoſcope, it appeared to 
have retained warmth enough to make the ſpirit of wine aſcend, by my guels, at leaſt 


three or four fingers breadth above its former ſtation. 


To the fifth Title of the HIS To RJ. 

Since human blood does, in diſtillation, afford a not inconſiderable quantity of oil, 
one may well ſuppoſe it to be a combuſtible body : but every one will not think it ſo in- 
flammable, as, upon trial purpoſely made, 1 found it to be. For having taken a piece 


of human blood dried till it was almoſt pulverable, and held it in the flame of a candle, 


it would take fire, and afford a flame much like that, which excited it, burning with 


a crackling noiſe (much like that of ſea · ſalt caſt into the fire) and here and there 


melting, But the inflammableneſs of ſuch dried blood did much better appear, when 
putting together four or five throughly kindled coals, we laid on them a piece of dried 
blood of the bigneſs of a ſmall nutmeg, or thereabouts; for this yielded a copious and 
very yellow flame, and if it were ſeaſonably and warily blown from time to time, as 
the efluvia degenerated into ſmoak, it would, by theſe frequent re-accenſions continue 
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to yield clear and yellow flames of no contemptible bigneſs (in proportion to the body 


produced, like that, which chymiſts obſerve, when they decrepitate common ſalt. 
of the inflammableneſs of blood, that was ſomewhat: ſurpriſing. For, having: cauſed 


ſome human blood (being part of the ſame, that was made uſe of in the foregoin 
trials) to be ſo far dried, that it was reducible. to fine powder, I took ſome of this 


ſucceſs. 8 a 


Tux ſpecific gravity of human blood is more difficult to be determined 
would readily imagine: for the gravity of blood may differ ſenſibly in. ſeveral perſons, 


there is a mechanical difficulty, if I may ſo call it, that attends the work we are ſpeak- 
ing of: for the blood begins to coagulate fo ſoon after it is emitted, that it is ſcarce a 


neſs, the weight of blood with that of water ina glaſs; as alſo for other reaſons, 


invited me to make as well as: I could. We took the blood of a ſound man emitt:d 


into an oblong glaſs, of the fitteſt ſize and ſhape we could light on amongſt ſeveral ; 
and having ſuffered the blood to reſt, till all was ſettled, and the many bubbles vaniſhed, 


and upon that account be a good diſſolvent of divers vegetable ſubſtances, and, 33 


The, NATURAL HISTORY 


that yielded them) much longer than one would expect. And during à good part of 
this deflagration, the blood appeared, as it were, to fry upon the coals, and in good 
part to melt into a black ſubſtance almoſt like pitch. There was allo a crackling noiſe 


Tuxsx experiments for the ſubſtance were repeated. But I ſhewed another inſtance 


powder, that had paſt through a fine ſearch, and caſting it through the flame of a 
good candle, the grains, in their quick paſſage through it, took fire, and the powder 
flaſhed, not without noiſe, as if it had been roſin. This experiment was reiterated with 

To the ſeventh Title of the HIS TOA. 


sf Ba 


than one 


according to their ſex, age, conſtitution,  &c. and in the ſame perſon it may be varied 
by the time of the year, and of the day, and by being drawn at a greater or leſſer di- 
ſtance from a meal, and by divers other circumſtances. But beſides all theſe things, 


practicable thing to weigh it hydroſtatically, either by immerſing into it a ſolid body 
heavier than itſelf, or by weighing the whole blood in water; the former way being 
oppoſed by the fibrous part of the blood, and the latter by the ſerum: and upon the 
ſame account it is ſome what (though not ſo much) difficult to compare with any aceurate- 


which he, that ſhall conſiderately go about to try it, will quickly find. But however, 
ſince it may be a thing of conſiderable uſe, to have ſome tolerable eſtimate, though 
not an exact one, of the difference in gravity between water and human blood, by 
which ſo many parts of the body, conſiſtent as well as fluid, are by various changes of 
texture conſtituted and nouriſhed; I ſha!l ſubjoin a trial, that this conſideration 


all at one time, and put the whole maſs of it, as well the ſerous as the fibrous part, 


we carefully marked with a diamond that narrower part of the glaſs, which the upper 
ſurface of the blood reached to: then we weighed the glaſs and the blood in a very 
good balance, and having poured out the blood (for other uſes) and waſhed the glaſs, 
it was filled with common water to the lately mentioned mark, and then weighed again 
in the ſame balance; afterwards: the water being poured: out, the [glaſs alone was 
counterpoiſed in the ſame ſcales, and its weight being deducted from each of the two 
formerly mentioned weights, the water was found to have weighed Zix. Zvi. 50 fr. 
and the blood (equal to it in bulk) to have weighed zx. 3ij. 4 gr. ſo that the difference 
between them being ziij. 14 gr. the blood was heavier than ſo much water, but about 
the 25th. part (for I omit the fraction) of its own weight. But this experiment, for the 
reaſons above intumated, deſerves to be reiterated more than once. 0 


| To the eleventh Title of the His TOR r. 
Trovcn rectified ſpirit of wine be a menſtruum conſiſting of very ſubtle parts, 


ex perience 


ee Hunan' Brloon. 


experience has aſſured me, of ſome metalline ones too, that ſeem to be more ſolid than 
the fibrous part of human blood; yet looking upon this body as of a very differing 
texture from thoſe, I thought ſpirit of wine might have a very differing operation 
upon it. And accordingly, having ſeparated from the ſerum a clot of blood, that was 
coagulated, . but ſoft enough, as the fibrous part uſes to be before it is dried, I kept it 
for divers hours in a very well dephlegmed vinous ſpirit, from whence I afterwards 
took it out as hard, as if it had been well dried by the fire, | 

To the nineteenth Title of the His Tor v. 

OD EXPERIMENT I. 

Tux volatile ſalt of human blood, as fugitive as it is, is yet ſo fuſible, that, if it be 

dextrouſly handled, one part of it may be brought to melt, and, as I have tried, even 


to boil, whilſt the reſt is flying away. The like I have tried with ſome other volatile 
falrs, and I preſume the obſervation will hold in moſt, if not all of them. 


To dhe fame T I TLE 
AAXSERLINMENST IL 


Taovon the volatile ſalt of human blood, when it is by ſublimation made white 


and clean, ſeems to be a very homogeneous ſubſtance, and according to the principles 
of the chymiſts ought'to be ſo; yet I am apt to ſuſpect, either that its ſubſtance is 
not altogether ſimilar, or that the corpuſcles, that compoſe it, are of ſizes, if not 
alſo of ſhapes, differing enough. For having weighed out ſome grains of a reſublimed 
ſalt of human blood, that ſeemed very pure, the odour was ſo firong and diffuſive, 
that one would have expected the whole ſalt, being but ſix grains, ſhould in a few 
hours evaporate away, eſpecially being left in a ſouth window expoſed to the air in a 
flat piece of glaſs. And yet ſeveral days after, if I miſtake, not, ſeven or eight, I 
found the ſalt fo little diminiſhed, as to its ſenſible bulk, (for I did not think fit to 
veigi it) that it ſeemed to have waſted but little; and yet what remained had ſcarce 
any odour at all, that I (whoſe organs of ſmelling are acute enough) could well per- 
ceive, notwithſtanding which, this white body retained a ſaline taſte; and a little of it 
being for trial's ſake put upon a ſolution of common ſublimate in fair water, readily 


turned it white. So that it ſeemed, that the penetrant and diffuſive odour, of the vola- 


tile ſalt of blood proceeded from ſome particles, much more ſubtile and fugitive than 
the other parts, that compoſed it. But this experiment ought to be reiterated with 
differing quantities of ſalt, by which means, perhaps, a heedful obſerver may diſ- 
cover, whether the comparative fixity of the ſalt, that remains after the odorous par- 
ticles are (at leaſt for the moſt part) flown away, may not ariſe from their coalition 


with ſome acid corpuſcles, that are wont to rove up and down in the air, and adhere 


do bodies diſpoſed to admit their action. | 
LE To the ſame T1TL E. 
FE XPERIME NT II. 
A dram of volatile ſalt of human blood, ſublimed in a lamp furnace, was put into 
as much common water, as in a narrow cylindrical glaſs ſerved to cover the whole ball 


of our ſtandard or gaged thermoſcope; and when, after this had ſtood a while in the 
water to be brought to its temper, we put in the above-mentioned ſalt, the tincted ſpirit 


of wine manifeſtly ſubſided about two tenth parts of an inch, and probably would have 
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The Natural His Tory | 
fallen lower, if there had been more water in the veſſel to make a ſeaſonable ſolution 
of tiic ſalt, whereof a conſiderable part lay undiſſolved at the bottom. 


To the fame T I T I. E. 
„„ r . 

Wurx we perceived the liquor to ſubſide no more, we put to it by degrees fome 
ſtrong ſpirit of nitre, till it would no longer make any manifeſt conflict with the diſ. 
ſolved ſalt. The event of which trial was, that the liquor in the thermoſcope began 
preſently to mount, and continued to do fo as long as the conflict laſted; at the end of 


which, we found by meaſure, that it had aſcended more than three inches and a half 
above the ſtation it reſted at when the ebullition began, ON 
0e [he le I:1EFELE 
Tux figuration of the volatile falt of human blood may be conſidered, either in re- 
gard of the ſingle grains, or of that aggregate of them, which, when they are made 
to aſcend to the top of the glaſs, may be called its ſublimate. The latter of theſe may 
may be beſt obferved, when the ſaline exha lations firſt aſcend and faſten themſelves to 
the inſide of the blind head, or other glaſs, that is ſet to receive them. For, though 
towards the end of the operation the corpuſcles lie ſo thick and confuſed, as to leave no 
diſtinct figures, yet at firſt one may often obſerve the little ſaline concretions to lie in 
rows, fometimes ſtrait enough, and ſometimes more or, leſs crooked, with. differing co- 
herencies and interferings ; fo that though ſometimes theſe rows of coneretions may, eſpe- 
cially if a little befriended by the ſpectator's fancy, repreſent either trees, or their branches, 
or hartſhorn, &c. yet theſe ſeem not to be conſtant repreſentations depending upon the - 
particular nature of human blood, but caſual, figurations, that depend upon ſeveral ac- 
cidental cauſes and circumſtances, ſuch as the degree of fire employed to ſublime the 
falt, the plenty or paucity of the aſcending matter, the capacity and figure of the veſſel, 
that receives it, beſides ſeveral. others not needful to be here enumerated. Nor is the 
ſalt of human blood the only volatile one, among whoſe elevated concretions I have ob- 
| ſerved the above named circumſtances to produce diverſity, of configurations. But as 
to ſingle grains of the volatile ſalt of blood, I diſcerned a good many of them to be 
finely ſhaped z but whether it were accidental or not, further trial. muſt inform me. 1 
could not, that I remember, obſerve theſe handſome figures in the concretions, that 
- compoſed the ſublimate, that was obtained by rectifying or elevating again the ſalt, that 
I! \ firſt came over, but in the grains, that in the firſt diſtillation. faſten- themſelves. to the 
{ 1 = upper part and ſides of the receiver; for of theſe divers were of conſiderable bigneſs | 
#1 and ſolidity: and though they were not all of the ſame ſhape, ſome of them being 
= not unlike to cubes, others to parallelopipeds, others to octoedrons, being al moſt like 
HH grains of allum; yet moſt of them were prettily ſhaped, being comprehended by 
3 planes ſmooth, finely figured, and aptly texminating in ſolid angles, as if the concre-- 
tions had been cut and poliſhed by a jeweller. beak 1 


Te the fame T IT L. E. 
TOE F wm 
 Txzrz is another way, that I, have uſed to obſerve the figures of the ſalt of 1 50 
which was to rectify the ſpirit of blood, ſo as it may be fully fatiated with the fg 
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of Human BLOOD. 


whilſt the liquor (in the receiver) continued yet ſome what warm. For then, ſetting 
alide this over impregnated liquor when it came to be refrigerated (which ſhould be 
done very ſlowly) there appeared at the bottom of the vial a good number of ſaline - 
concretions of differing ſizes; ſeveral of which, as far as the reſt would ſuffer me to 
ke them were ſhot into cryſtalline plates, very ſmooth, and prettily figured, having, 
to the beſt of my conjecture, their broad and parallel ſurfaces of a hexagonal on an 
octagonal figure regular enough. 5 445 


| To the fame T ET 
EXPERIMENT VII. 
AccorDiNG to the hypotheſis of divers learned naturaliſts and phyſicians, I ſuppo- 


ſed it would be thought conſiderable to know, what would happen upon putting toge- 
ther the volatile ſalt of human blood, and the ſpirit of nitre, with the more fugitive 


parts of which ſalt they conceive the air to be plentifully, and ſome of them to be 


vitally impregnated. _ NC —_ 
To gratify ſome of theſe philoſophers, we took a dram of dry volatile ſalt of blood, 


(which we made choice of rather than ſpirit, becauſe we had a mind to know what 


quantity of acid ſalt it would retain ;) and having diſſolved it in ſome diftilled water, 
we dropped into it good ſpirit of nitre, till the two liquors, though they were ſhaken, 
would no longer manifeſtly act upon one another: the conflit being ceaſed, we ſlowly 
evaporated the ſuperfluous moiſture, which ſteamed almoſt all away before the ſaline 
part would coagulate. At length it came to drineſs, and then the middlemoſt part 


appeared in the form of thin cryſtals, not unlike thoſe of ſaltpetre; but the reſt, 


which was by much the greater part of the concretion, ſeemed to be a confuſed maſs 
without any diſtinct figure. This maſs weighed but 12 gr. more than a drachm. Sa 
that, as far as this ſingle experiment can inform us, the volatile ſalt of blood may te 
ſatiated by fo little as a fifth part of its weight of the ſaline corpuſcles of ſpirit of nitre. 
This compounded ſalt being laid in a window, did appear to be very prone to be reſolved 


by the moiſture of the air, or, in the chymiſt's phraſe, to run per deliquium. A little of 


the ſame ſalt being put upon a well-kindled coal, readily melted, and ſeemed to boil, 


and towards the latter end made a noiſe, and afforded a flame very like common nitre, 


lave that its colour was more yellow. The ſtrong ſmell, that accompanied this de- 
fligration, was like that, which is peculiar to ſpirit of nitre. | 
To the twenty-firſt Title of the HisTos v. 
EXPERIMENT i. - 


Human blood, as moſt of the other ſubjects of the animal kingdom, that I have 
had occaſion to examine, afforded by diſtillation in a retort an empyreumatical and 


very fetid oil, whoſe colour was almoſt black; but that ſeemed to me to proceed only 
from the intenſe and opacous redreſs of the liquor, ſince ſome portions of it being 


purpoſely looked on againſt the light, when they were ſpread very thin upon glals, 


appeared of a deep yellow, or of a reddiſh colour, as they chanced to lie more or lets 


thick upon the glaſs. | 
1 "EXPERIMENT I. 
| Warn the blood was well dried, before it was committed to diſtillation, I found it 


to afford a greater quantity of oil, in proportion to the weight of the dry body, than 
was at firſt bees, d Fr * ö 


” IK 2 near 


Once out of a pound of not over- well dried blood, we had 
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yet it would readily, even in the cold, diſſolve in, or mingle with highly rectified vl. 


— 


The NATURAL HISTO ERV 


near an ounce and a half of oil; and from another parcel we had it in a far greater pro- 
portion to the quantity of blood, that afforded it. | 

OOO EERIENTT It | 
I remember, that having many years ago had the curioſity to prepare blood by a very 
convenient digeſtion, and to rectify very carefully the diſtilled liquors, that came over, 


with the flame of a lamp; I obtained among other things two oils of very differing co. 
lours, the one being of a yellow or pale amber colour, and the other of a deep red. 


But that, which ſurprized even ingenious ſpectators, was, that though theſe oils were 


both of them afforded by the fame blood, and were clear and pure enough, yet they would 
not only ſwim in diſtinct. maſſes one over another, but if they were confounded, by 
being ſkaken together, would little by little ſeparate again, as common oil and water 
are wont to do. Whether the difference in ſpecific gravity between theſe two oils could 


keep them from permanently mixing, when they were mingled, as well as it kept their 


maſſes diſtinct before they were ſhaken , or whether this ſeeming antipathy proceeded 


from ſome particular incongruity in the textures of theſe liquors, I ſhall not now ſtay 
to diſpute. : 5 


nd EXPERIMENT lv. 
Ir may be of ſome uſe, eſpecially to thoſe, that aim at making medicinal uſes of 


human blood ; to know, that having had a fuſpicion, that the oilof blood might contain 
or conceal divers ſaline particles capable of being ſeparated from it; we took a parce! of 
_unrectified oil, and having put to it a convenient quantity of diſtilled water (1 ſuppoſe 


rain-water would have done as welt, though eommon water would not) we diligently 
confounded theſe liquors by frequent agitation, that the water might rob the oil of its 
ſeparable ſaline corpuſcles. Of which trial the event was, that after the liquors were 


well ſettled, the water (whereof we purpoſely forbore to employ too much) was found 


impregnated with ſaline corpuſcles, that it had by diſſolution obtained from the oil, by 


virtue of which it was endowed with a moderately briſk taſte, and would readily turn 


ſyrup of violets green, and precipitate out of a ſolution of common ſublimate a 


white powder, to name now no other of its reſemblances to weak ſpirit of human blood. 
And this operation I the more willingly relate on this occaſton, that you may be in- 
vited to try, what the like method will do on other empyreumatical oils, as of hartſ- 
horn, urine, &c. drawn from bodies; that belong to the animal kingdom. 


EXPEBIMENT'Y, 
To examine a conjecture, whoſe grounds I cannot ſtay to ſet down, we put ſome 


unrectified oil of human blood into a concave: piece of glaſs; and then having dropt 


into it as much oil of vitriol, as might by gueſs amount to a fourth or third part of 
the ferid oil, we ſtirred them well together with a ſlender piece of ſolid glaſs ; by which 
means the mixture was made to ſend up good ſtore of whitiſh fumes, or ſmoke, and 
grew, as was expected, conſiderably hot, it being indeed ſo hot, that though it 
amounted not to above a ſpoonful, yet J was not able, without pain and inconveni- 
ence, to hold my finger underneath. that part of the glaſs, that contained the incaleſcent 


liquors. | 
ESPERIMENGT YL 


IT may be worth while to relate,. that what I have elſewhere obſerved about ſome 
other empyreumatical oils, holds true in that of human blood : for having ſome of 
this liquor unrectified, though in that ſtate it appeared groſs, and dark, and muddy, 


nous 
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nous ſpirits, to which it communicated a reddiſh colour deep enough, agreeably to 
what I formerly noted touching the colour of this oil. | 


To the twenty-ſecond Title of the HIS ro 1 v. 


I do not remember to have met with, in any author, an account of the qualities 
of the fixed ſalt of human blood; and I know not whether any have had the curioſity 
to prepare it; whereat I do not much wonder, ſince to obtain ſo much as 3j. of it, 
there is requiſite a conſiderable quantity, perhaps ſome pounds of blood ; and the 
calcination requires ſo obſtinate a fire, that a man's patience may eaſily be tired before 
the operation be perfected; or by the ſmall appearance of calcination, that the caput 
mortuum will afford him after having been kept three or four hours in the fire, he may 


be induced to conclude, that all the ſalt of blood is volatile in a good fire, and con- 
ſequently, that it will yield no fixed ſalt. 


Bur having by an obſtinate calcination obtained between three and four drachms of 


this ſalt, I found not, that it was a fixed alcaly or a lixiviate ſalt, but rather, as 1 


expected, of the nature of common or ſea ſalt, though not without ſome little di- 


verſity, which diſcovered itſelf by ſome nice trials. But as to the main, our ſalt was 


ſcarce diſtinguiſhable from marine ſalt, for it taſted very like it; a ſtrong ſolution of 
it did not readily (for I was not at leiſure to wait long for the event) turn ſyrup of violets 
green or greeniſh, nor (which was more) precipitate a brick colour or browniſh yellow, 
no more than a white powder, out of ſolution of ſublimate. I alſo found by trial, 


that the ſpirit of ſalt did not diſſolve it as an alcaly. And to theſe ways of examining 


it | added three others, that I had not known uſed for ſuch a purpoſe, and which had 
all three of them ſuch events as were expected: for having put ſome oil of vitriol upon 
a ittle of our dry ſalt, it did immediately, as J had divers times obſerved it to do upon 
common ſalt, corrode it with great violence, and with much foam and ſmoke. We 
alſo dropped a little of our fixed ſalt, diſſolved in diſtilled water, upon a ſolution of 
fine ſilver made in agua ſortis, whereupon immediately enſued a precipitation ct a 


copious white powder. Ard laſtly, for further trial, having put ſome leaf gold into 


aqua-fortis, which would not (as will eaſily be believed) work upon it; whilit it was 
ſwimming there without being ſo much as diſcoloured, I put a little of our powdered 


falt into the liquor, which being thereby turned into a kind of agua regia, did in a 


trice, without the aſſiſtance of heat, totally diffolve it. 


To the twenty-third Title of the HISTORY of Human BLoop. 


THeRE is a far greater calcination, than one would expect, required to obtain the 


caput mortuum of human blood, which affords but very little of it. For from Sxxiv. 


of dried blood, (which perhaps was but the third or fourth part in weight of the entire 


blood, that afforded it) we could get after two days caicination but zij. 9 gr. .of earth. 


And though this were ſo carefully made, that it may very probably be ſuppoſed to 
deſerve the name of terra damnata, better then molt ſubſtances, to, which chymiſts 
are wont to give that appellation z yet one may ſuſpect, that this itſelf was rot pure 


elementary earth, ſince it had a red colour, very like that of colcothar of vitriv:, 


To the twenty-fourth Title of the H1sTos x. 
Tre quantities of the principles, or rather of the ſeveral differing ſubſtances. obtain - 
ed by diſtillation from human blood, may ſeem eaſy, but is indeed very difficult, if at 
All poſſible, to be determined; not only becauſe of the ſometimes great diſparity, as to 
Proportion, that may be met with of the fibrous, or concreted part, to the ſerum, in 
the blood of differing perſons, and even of the ſame perſons according to differing cir- 


* 
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caput mortuum, it was again in another retort committed to diſtillation, whereby we ob- 
tained more oil, &c. And perceiving, that even this ſeeming caput mortuum had at 


blood; that I may aſſiſt you to make ſome gueſs at it, that may approach ſomewhat 


Of this ſee 
the N::tes 

referred to 
the 224 ti- 


artiſt, yet the ſame heat, that made the lower part of the blood paſs in the form of 
exhalations into the receiver, made the matter ſo ſwell, that it heaved up to the upper 


would have taken and thrown aſide for caput mortuum, but which an heedful eye might 


afforded a not conte mptible quantity of volatile matter. 


with a little phlegm, white ſalt, and very high coloured oil, Ixiij. and a drachm, 


fourteen ounces, of which we found the oil to be about 3iij. + 3vj. And the clear 


parated; and of volatile falt in a dry form we obtained 33 -+ zijſs. The caput mor- 


In this troubleſome experiment there occurred ſo many neceſſary operations, in each 
of which we could ſcarce poſſibly avoid loſing ſome, and now and then a conſi- 


operations, from a propoſed parcel of human blood; eſpecially fince | think, that 


The NATURAL HisToVoary 
cumſtances; but alſo, becauſe it is more difficult to diſtill even the dried and pulvetable 
part of blood without addition, than thoſe, that have not tried, will eaſily judge; and 
doubt, that few have tried it well, becauſe I have not met with any, that take notice 
of the neceſſity of ſhifting the retort, to gain as much volatile ſuſtance as may be ob- 
tained, and leave as little as may be in the caput mortuum. For when we diſtilled a 
ſomewhat conſiderable quantity of dried blood, though it was warily done by an expert 


part of the veſſel a conſiderable quantity of black matter, which an ordinary diſtiller 


eaſily diſcern to be much of the ſame nature with what it was, when it was firſt put in, 
though it were blackened by the aſcending fumes. Wherefore we took it out, and 
mixing it with the remaining ſubſtance, that was leſs remote from the nature of a true 


the top of it a pretty deal of matter, that I did not think ſufficiently diſpirited, if I 
may ſo ſpeak, I cauſed it to be taken out, and diſtilled in a freſh retort, in which it 


Havixc thus prepared you not to expect any thing of accurateneſs, in the deter- 
mination of the quantities of the differing ſubſtances obtainable even from dried human 


near the truth, I will inform you, that having thus in three retorts diſtilled 24 ounces 
of dried human blood, we obtained of volatile ſubſtances, I mean ſpirit, together 


beſides ſeveral parcels of thick oil, that ſtuck to the retorts and the receiver, which 
we eſtimated at ſeven drachms more. So that the whole volatile part amounted to 


liquor (which, though probably not without ſome phlegm, may deſerve the name of 
ſpirit, becauſe it was fully ſatiated with ſaline and ſpirituous parts) to be Zvi + ziijſs, 
beſides the volatile ſalt, which, when the ſpirit was drained from it, appeared white, 
but wet: for which reaſon it was not poſſible to determine exactly, neither how much 
liquor it yet retained, nor conſequently how much-itſelf weighed ; but you may gueſs 
pretty near the truth, when I ſhall have told you, that having carefully ſublimed the 
ſalt, there remained in the glaſs zij and about five grains of phlegmatic liquor, 
which was not judged devoid of ſalt, though it could not by that operation be ſe- 


tuum amounted to Zviijſs, and ſomewhat better, which being calcined for two days 
together, afforded not white, but only browniſh red aſhes, whence we obtained 3vjj 

and a quarter of white and fixed, but not truly lixiviate, ſalt; and (as was lately noted 
to another purpoſe, under the next foregoing title) zij, and nine grains of earth. 


derable portion of the matters we handled, that if you had been preſent at the trials, 
perhaps you would not think it ſtrange, that I ſhould write, (as I did a little above) 
that I think it a very difficult thing in practice, to determine exactly the proportions. 
of the differing ſubſtances, that may be chymically obtained, by vulgarly known 


it is without ſufficient grounds, that chymiſts do univerſally take it for granted, that in 
diſtilla ions carefully made, the matter, that paſſes into the receiver, or at leaſt 
aſcends, together with the remains, or caput mortuum, amount to juſt the Wes 

| he's tha 
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hat the entice body had before diſtillation : which paradox I endeavour to make highly 
probable, if not certain, in another paper, that belongs not to the preſent collection. 


"PF AR T III. 


Containing promiſcuous experiments and + e about the ſerum of healthy man's 
| 90d; 5 | : 
(I bereof the firſt may be referred to the ſixteenth, and moſt of the reſt to the ſeventeenth 
of the titles of the firſt order.) | : 
IN CE the diviſion, that nature herſelf makes of human blood, when being let 
out of the veins it is ſuffered to refrigerate and ſettle, is, into a fluid or ſerous, 
and a conſiſtent or fibrous part; and ſince it is found, that oftentimes the former of 
theſe parts either equals or exceeds the latter in quantity; I thought it might probably 


much conduce to the better diſcovery of the nature of the blood, to make ſome trials 


upon the ſerum by itſelf ; of which, it will not, 1 hope, be uſeleſs to give a ſummary 
account in the following promiſcuous obſervations, that were made only upon the ſerum 
or whey of the blood of perſons preſumed to be found. 1 

1. Havinc ſeparately weighed the ſerum and the conſiſtent part of a parcel of 
human blood, obtained at once by a ſingle phlebotomy, we found the latter to weigh 
Ziv + 3vjſs, and the former Zi + 3vj: and having made the like trial with another 
parcel of blood drawn from another perſon, the fibrous part weighed Ziv + zu and the 


ſerum four ounces : but though in both theſe trials the weight of ſerum, that appeared 


in one maſs, was inferior to that of the fibrous part; yet it would not be ſafely in- 


ferred, that, abſolutely ſpeaking, the fibrous part of either of theſe parcels of blood 


exceeded the other, ſince we weighed only the ſerum, that we found in a diſtinct mals , 
whereas a multitude of ſerous particles may well be ſuppoſed to be lodged between the 
parts of the conſiſtent mals or portion of the blood; ſince, beſides, that it is, pro- 


bably upon the account of the interſperſed ſeroſity, very ſoft, it affords a great deal of 


aqueous liquor. | 


made to examine this conjecture. 


2. Tuis may ſufficiently appear by the following experiment, which was purpoſely 


We took a porringer of blood, wherein the ſerum was ſeparated from the fibrous 


portion, that was coagulated into one conſiſtent maſs and having carefully poured 
off all the fluid part, we put the remaining maſs (which weighed Ziv. + 3v + 34 gr.) 
into a ſmall head and body, and diſtilled it in the digeſtive furnace, till the matter left 
in the bottom of the cucurbite was quite dry, which it did appear to be long before it 
vas ſo indeed. Then taking out the ſeparated parts of this red mals, the dried por- 


tion was found to weigh but Zi ziij + 34 gr. whereas the ſerous liquor, that paſſed 


into the receiver, and was limpid and aqueous without any ſhew of ſalt or oil, amounted 
to Zi] + 53 gr. = | | | N 


For further ſatisfaction we repeated this experiment with the fibrous part of ano- 


ther parcel of human blood, and found the dry maſs remaining in the cucurbite, to 
weigh but 31 + zvj + 50 gr. whereas the plegmatick liquor diſtilled from it amount- 
ed to Zvij, that is, to more than three times and a half as much as the dry part. 


3. Havins hydroſtatically examined the ſerum of human blood, we found it heavier | 


than common water: for a piece of red ſealing- wax being, ſuſpended in a good balance 
by a horſe-hair, was found in the air to weigh 3j + 56 gr. and in the water 35 gr. 

but did in the ſerum weigh but 33 gr. | IS | 
Tais trial was confirmed by a more exact one, made with an inſtrument, that I pur- 
poſely cauſed to be made for weighing liquors nicely, in which, when common 
water 
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water weighed 253 grains, an equal bulk of ſerum weighed 302: and becauſe I fu . 


poſed, that all ſerums of human blood would not be of equal ſpecific Sky z 
thought fit to try that of the blood of another perſon in the ſame inſtrument, and 
found it to weigh two grains leſs, that is, 300 grains in all. | 


4. WE once employed fome ſerum, that could not be (or at leaſt was not) poured 


off ſo clear, but that it appeared of a reddiſh colour; and though we filtered it through 


cap- paper, yet a good number of the tinging corpuſcles were ſo thoroughly mingled 
with it, that the liquor paſſed through the filtre of a yellow colour. 

5. To try whether acids would coagulate our ſerum, as I had found- they would 
ſome other animal liquors, I dropt into it ſome ſpirit of ſalt, which did immediately 
produce with it ſome white concretions, that quickly ſubſided to the bottom, and there 
(when there was a pretty quantity of them) appeared like a very light and tender cheeſe- 
curd. ER: Lat a | 


Tae like operation, but more powerful, had oil of vitriol upon another parcel of 
our ſerum. _ 1 MN: . DOES 

6. We dropt into ſome of our liquor good ſpirit of ſal-armoniac ; which, as we ex- 
p*&ed, rather made it more fluid, than d 


id appear to coagulate it, as the acid liquors 


5 
7. To try whether theſe precipitations did not more proceed from the coalition and 


texture of the acid ſalts and the ſerum, than barely from the peculiar action of thoſe 


ſalts, as acids; we dropt into another portion of our ſerum, a ſtrong alcaliſate ſalt, 
viz, oil of tartar per deliguium, which inſtantly produced a white curd, as the ſpirit of 
ſalt had done, but not, as it ſeemed to us, ſo copiouſſrrſrſ 

8. We poured allo upon ſome ſerum highly rectified ſpirit of wine, which, as we 
expected, did preſently coagulate ſome part of it into a white curd, that was copious 


enough, but appeared much lighter than either of the former, ſince it would not like 


them ſubſide, but kept at the top of the liquor. 

9. To try alſo, what a falt compounded with a metal would do upon our ſerum, we 
put to it a little ſtrong ſolution of ſublimate, with which it preſently afforded a white 
and curdled ſubſtance. Pos e 5 

Wx put ſome of our ſerum upon ſome filings of Mars; but, by reaſon of the 
colour of the liquor itſelf, we could not ſatisfy ourſelves about the event: and though 
we afterwards put another parcel of ſerum upon filings of the ſame metal, yet neither 
did this give us ſatisfaction, in regard the vial having been miſlaid, was not looked 
upon again till many days after; at which time the liquor was grown ſo thick and 
muddy, that we could not well diſcern any more of the colour, than that it was ſome what 
dark, but not either black or blackiſh : yet, by a trial or two, that we made with a little 
of this liquor, it ſeemed to have made a ſolution of ſome part of the ſteel; for putting 
it to ſome freſh infuſion of galls, made with water, it preſently- afforded a copious 
precipitate z but this was ſo far from being inky, that it was not ſo much as dark co- 
loured, but rather whitiſh ; at which ſome analogous experiment (mentioned in ano- 
ther treatiſe) that I formerly made, kept me from wondering. Yet I ſhall not omit to 
add, on this occaſion, that having mixed with ſome of our impregnated ſerum a con- 
venient quantity of infuſion of galls, made in a highly rectified vinous ſpirit, the two 
liquors did not only afford a kind of coagulum, or precipitate z but, being left toge- 


ther for ſome hours, aſſociated into a conſiſtent body, wherein the eye diſcovered no 


diſtinct liquot at all. ta ©4046 ot RD 
10. Bur expecting more clear ſucceſs, by putting ſome of our liquor upon filings 
of copper, which when wrought tpon by bodies, that have in them any thing of 
urinous ſalt, are wont to give a conſpicuous tincture; we accordingly found, that a" 
meta 


of Human BIO OPP. 


metal had in a very few hours diſcoloured the menſtruum ; and afterwards (the vial 
being left unſtopped, that the air might have acceſs to the liquor) it began by degrees 
to grow more and more blue, and within a day after was of a deep ceruleous colour. 

11. AND, to be confirmed in our conjecture, that this tincture proceeded from ſome 
particles of volatile ſalt latent in the liquor, we mixed ſome of it with a convenient 
quantity of ſyrup of violets, and thereby obtained what we looked for; namely, a 
colour, which, by reaſon of the action of thoſe particles upon the ſyrup, appeared of 
fine green. „ | 8 5 5 
5 12. 1 HE blue tincture or ſolution of copper (mentioned number the roth) I thought 
ft to keep for ſome time, to try, whether the metalline particles would, as it were, 
embalm the ſerum they were diſperſed through, and preſerve the liquor from putre- 
faction: and in effect, though the vial was left unſtopped in a window in my bed- 
chamber for many weeks, yet I (whoſe organs of ſmelling are very tender, and who 
did often put the vial to my noſe) did not perceive the liquor to grow at all ſtinking. 

12. ABouT 3ij, by guels, of ſerum of human blood, were left in an unſtopped 
vial (which they more than half filled) for twenty days cr three weeks; and though 


the glaſs uſually ſtood in a ſouth window, and in the month of July, yet, ſomewhat 


to our wonder, the ſerum did not by the ſmell appear putrified, and yet had let fall a 
| conſiderable quantity of whitiſh ſediment : but within three or four days after this, 
the liquor was found to ſtink offenſively. Wherefore, we tried, whether this more 
than incipient putrefaction was accompanied with any acidity ; but could not perceive, 
that it was, ſince it would not ſo much as take off the blue colour of the infuſion of 


lignum nephricicum, or our ſuccedaneum, to it: when it was in this ſtate, we put it 


to diſtil in a low cucurbite with a gentle fire, to try, if from this fætid liquor, as is 


uſval from putrified urine, the ſpirit would firſt aſcend; but we found the liquor, 
that firſt came over, to be ſo little ſpirituous, or faline, that it would not in an hour's. 


time turn ſyrup of violets green : but yet we judged it not quite deſtitute of volatile 
alcali, becauſe having let fall ſome of it into a good ſolution of ſublimate, it preſently 
made a white precipitate. % „ 

14. WE took ſome ounces of ſerum of human blood, filtred through cap -· paper 


to free it from all concreted ſubſtance; and having committed it to diſtillation, in a 


ſmall retort placed in a ſand furnace, we obtained only a few large drops of a darkiſh 
red oil, ſome of which ſubſided to the bottom of the other liquor, but the greater part 
ſwam upon it. We obtained in this firſt diſtillation no volatile ſalt in a dry form, but 
after a pretty deal of inſipid phlegm had been drawn off, there came over a good pro- 
portion of ſpirituous liquor, which ſmelled almoſt like the ſpirit of blood, and con- 
rained a pretty deal of volatile alcaly; fo that it would readily turn ſyrup of violets 


green, and make a white precipitate in the ſolution of ſublimate, and a great ebulli- 


tion with ſpirit of ſalt: this ſpirit being rectified in a ſmall head and body, there was 
left, in the bottom of the glaſs, a greater quantity than was expected of a ſubſtance 
thick like honey, and which was for the moſt part of a dark red, and ſeemed to 
contain more oil than appeared upon the firſt diſtillation. The liquor, that came over 


the helm, ſeemed more pure, but not very much ſtronger than the firſt ſpirit. Yet, 


having put it into a glaſs egg with a ſlender neck, and given the veſſel a convenient 
| ſituation in hot ſand, we obtained a volatile alcali, that ſublimed into the neck in the 
form of a white ſalt. If this trial be reiterated with a ſucceſs like that I have now recited, 
it will ſeem to argue, that the ſerous, or fluid part of the blood, affords the ſame 


elementary principles, or ſimilar ſubſtances, both as to number and kind, that the 
fibrous and conſiſtent part does, though not as to quantity; that of the oil and dry ſalt 


Vor. IV. 4 G being 


rſt aſcended a liquor ſpirituous enough; which being ſet aſide, we continued the diſtil- 
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being leſs in a determinate portion of ſerum, than they would be in a like quantity or 
weight of the concreted part of the blood. 8 58 

Havinc long ſince obſerved, that though the ſpirituous parts of man's urine are 
wont to require, that the liquor be digeſted or putrified about ſix weeks, to looſen 


them from the more ſluggiſh parts, and make them aſcend before the phlegm; yet if freſh 


urine be poured upon a due proportion of quicklime, a good part of the ſpirit will 
preſently be untied, and made capable of aſcending in diſtillation; I thought it worth 
while to try, what would be afforded by the ſerum of human blood, if it were put 
upon quicklime, before we diſtilled it. In purſuit of this enquiry, we put theſe two 
bodies together, upon whoſe commixture there enſued (but not preſently) a ſenſible, 


but tranſient heat. This compounded body, being committed to diſtillation, afforded 
| firſt a kind of phlegm in a gentle fire, and then in a ſtronger, a moderate quantity of 
liquor, that was thought to ſmell manifeſtly of the lime, but had not a briſk taſte, 


This was accompanied with ſomewhat more of high coloured and fætid oil, than was 
expected. The other liquor being ſlowly rectified, the ſpirit, that firſt came over, had 
a ſtrong and piercing ſmell, but leſs rank than that of human blood, drawn the ordi- 
nary way. Its taſte alſo was not only quick, but ſomewhat fiery. Being dropt upon 
ſyrup'of violets, it preſently turned it green; with a ſtrong ſolution of ſublimate in 
water, and another of quickſilver in aqua-fortis, it immediately made two. white pre- 


cipitates; and being mingled with ſome good ſpirit of ſea- ſalt, though, upon their 


being confounded, there appeared a thick, but whitiſh ſmoke, there was not produced 
any viſible conflict or bubbles, yet the colour of the ſpirit of ſalt, appeared much 


heightened by this operation. But here I muſt, though not in due place, take notice, 


that having put the lately mentioned mixture of the ſpirit of ſerum and of falt, to 


_ evaporate, that we might obſerve, whether it would afford a ſalt much figured like ſal- 
armoniac, we found, that it did not; but that the colour. produced in the mixture, 


whilſt flvid, was ſo heightened in the concretion we ſpeak of, that it appeared of a 
blood-red colour; but for the ſhape, it was ſo confuſed, that we could not reduce it to 
any known kind of ſalt. But all which phœnomena, this ſpirit of the ſerous part of 


blood ſeems to be very near of kin to that of the concreted part of blood, elſewhere 


by us deſcribed. Becauſe quicklime is wont to be ſuſpected by phyſicians, by reaſon 
of its cauſtick fretting quality, I thought fit to try, whether the fixed falt of pot-aſhes 
(waich is a lixiviate alcali as well as lime) being ſubſtituted in the toom of it, would in 
diſtillation have the ſame effect upon ſerum of human blood. Wherefore, to four 
E of the liquor we put one of the ſalt, and having diſtilled them ſlowly in a glaſs 
cad and body, we obtained good ſtore of a liquor, which was not judged any thing 
near ſo ſtrong, as that formerly mentioned to have been drawn off from quicklime : 


and having put this weak liquor, afforded by our ſerum, to rectify with a gentle heat, 


we found, that even the two ſpoonfuls of liquor, that firſt aſcended, were not ſpiritu- 


ous, but very phlegmatick ; nor would it well turn ſyrup of violets green, though it 
afforded ſome little and light precipitate, when it was put upon a ſolution of -ſubli- 


mate. = 
Tuis may ſeem ſomewhat the more remarkable, if I add, on this occaſion, an ex- 
riment, that may be ſometimes of practical ule, eſpecially in phyſick, and may at- 
ford much light to thoſe that are ſtudious, to know the nature and preparations of ſo 
very uſeful a ſubject, as human urine. We took three parts of freſh urine, (that was 


not many hours old} and having put into it one part of ſalt of pot- aſhes, (becauſe that 


was at hand, for elſe I preſume the fixt ſalt of tar:ar, or even of common wood-aſhes, 
would have ſerved the turn) and having flowly diſtilled them in a head and body, there 


lation 
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lation (after having poured the mixture into a retort) till the remains appeared dry. 
jn this operation It is to be noted, that we obtained not one drop of oil, and that (per- 


haps for that reaſon) this ſpirit of urine was not near ſo fætid, as, being made the 


common way, it is wont to be: and that the liquor, that came over toward the latter 
end of the diſtillation, vas fo unlike that, which the ſerum of blood afforded us, that 
ic was not only conſiderably ſtrong, and manifeſtly ſtronger than that, which firft 
aſcended, but had a penetrating and fiery taſte, which left a laſting impreſſion upon 
the tongue; and, with good ſpirit of ſalt, made a notable ebullition, which 1 re- 
member not, that upon trials purpoſely made, I found the ſpirit of urine, drawn from 
quicklime, to have done. And whereas, with this laſt mentioned liquor, I never 


(that I remember) found any volatile falt to aſcend (in a dry form;) in the operation 


made by the help of ſalt of pot-aſhes, there came up, without rectification, divers 
grains of volatile ſalt, one of which was chryſtalline, and conſiderably large; ſo that 
we could, with pleaſure, obſerve it to be like a plate curiouſly figured: but becauſe of 
ſome leſſer corns of ſalt, that hid one part of it, I could not clearly diſcern, whether it 
were hexagonal or octagonal. 5 po 

Bur here I muſt not conceal, that having, for greater certainty, reiterated this ex- 
periment, it had not ſo good ſucceſs; the liquor, that came over, appearing much 
more phlegmatick than that, which the former trial afforded us ; though we both times 
employed ſalt of pot-aſhes taken out of the ſame veſſel, and the urine of the ſame 
. perſon, So that what the reaſon of the difference may be, does not yet occur to me; 
but perhaps will, upon further trials: yet this liquor, that appeared ſo weak at its 
firſt coming over, being rectified per /e, afforded more than was expected of a briſk 
ſaline ſpirit, from which we eaſily obtained a pretty quantity (in proportion to the li- 
quor) of volatile ſalt in a dry form, and of a very white colour. Re 

Wr took between two and three ounces of ſerum of human blood; and having put 
it into a bolthead, capable, by our gueſs, of containing about four times as much li- 


quor, and having ſealed the glaſs hermetically, ſet it by, as well to obſerve, whether 


any manifeſt changes would appear in it within a week or two, (of which none in that 
time occurred to us) as for ſome other purpoſes, that may be gueſſed at by the follow- 
ing account of the event. 8 . 

1. AFTER we had kept the liquor ſealed up above a whole year, it did not appear to 


be at all coagulated, nor to have let fall any manifeſt reſidence; but ſeemed to be as 
fluid as when it was firſt put in. 


2. Ir did not appear to have bred any the leaſt worm or maggot. And this I the 


rather take notice of, becauſe it agrees very well with what I have elſewhere alledged, 
in disfavour of their opinion, that think all the fluid and ſoft parts of human bodies 
do naturally, and of themſelves, in no long time, breed worms, or ſome ſuch in- 


ſects; which, for my part, I never obſerved to be generated in blood itſelf, though 


very long kept and putrified, provided it were freſh enough when put into the 
glaſs, and, by an exact cloſure, kept from being any way blown upon by flies, or 
_ impregnated by ſeminal particles, that may be unſuſpectedly conveyed to it by the 
alr. : | ES be 

3. Non did there appear to the eye any mother, as they call it, or recrementitious 
ſubſlance, that is ſuppoſed, in liquors, always to accompany and betoken putrefac- 
tion, 


4. Oxx of my deſigns, in our experiment, being to try, whether the ſerum would, 
the mutual action of the parts upon one another, or by that of ſome catholick per- 
meating fluid, afford ſo much air, as would either crack, or more violently break the 
glaſs; the tip, at which the bolt-head was ſealed, was warily taken off with a key, 


4G 2 whereupon 
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whereupon there ruſhed out a pretty deal of air, with a conſiderable noiſe: ang 1 
doubted not that this generated (or at leaſt extricated) air had been conſiderably com. 
preſſed, whilſt it was pent up; when caſting my eyes on the liquor, to diſcover what 
change this eruption had made there, I perceived, on the upper ſurface of the liquor 
a multitude of ſmall bubbles, ſuch as are wont to be ſeen in drink alittle bottled, upon 
the opening of the veſſel ; and alſo in divers liquors, after the air has been pent up with 
them, when the glaſſes come to be unſtopped. And I alſo the leſs wondered at this, 
becauſe I remembered what formerly happened to me, after having ſealed up ſome 
ſheep's blood, and kept it for ſeveral days in a gentle warmth ; for, though the glaſs 


it was incloſed in, were far larger than this, that contained our ſerum; yet, after ſome 
time, when no body offered any violence to it, or was near enough to tir it, it was 


* 


ſuddenly blown up with a ſurpriſing noiſe, by the aereal or elaſtical corpuſcles, that were 
produced, or ſet free by the putrefaction we diſcovered to have been made. 


5. Taz ſmell of our ſerum was ſtrong, but not cadaverous, but rather reſembled 


that of the tincture of ſulphur, made with ſalt of tartar and ſpirit of wine, or of ſome 


ſuch ſulphureous preparation. ” ; 
6. Ons of the chief aims I had in keeping our ſerum ſo long ſealed up, was to try, 
whether by a digeſtion, or putrefaction for ſome months, the ſerum of blood would, 


| like urine, (which is commonly thought to be a liquor made of it, and of very near 
cognation to it} afford a ſaline ſpirit, or an alcali volatile enough to aſcend before the 


phlegm. And, in purſuit of this enquiry, we committed our ſerum to diſtillation in 


_ a ſmall glaſs head and body, and in a digeftive furnace, being careful to take the firſt 


ſpoonful, or thereabouts, of ſpirit, that paſſed into the receiver: but we found, that, 


though this liquor at firſt ſmelt ſtrong enough, (I ſay at firſt, becauſe the odour ſoon 


after grew fainter) yet the taſte was not at all brifk nor ſpirituous, like that wont to be 


obtained by diſtillation from putrified urine ; nor did our liquor, being dropped into a 


little ſyrup of violets, give it preſently any manifeſt greenneſs. But yer, becauſe I | 
found it not inſipid, I thought fit to examine it alittle more critically, and dropt a 
convenient quantity of it into a clear and ſtaturate ſolution of ſublimate in common 

water, by which means there was produced a whiteneſs like that (but not near ſo denſe) 
which ſpirit of urine, or volatile ſalt would have produced. And by this I was invited 
to mix ſome of it with a little ſyrup of violets, upon a piece of white paper, and alſo 
to wet with the ſame (diſtilled) liquor ſome ſmall fillings of copper ſpread upon ano- 


ther piece of paper, and to leave them both all night in the open air, that the liquor 


might have time enough to work upon the ſyrup and the metal: by which courſe we 
found, in the morning, that the former was turned green, and the latter was fo far 
diſſolved, as to leave a large bluciſh ſtain upon the paper. I mention theſe things the 
rather, becauſe, according to the opinion of ſome learned men, this degenerated ſerum 
ſhould have been of an acid, not an alcaliſate nature. SEN LH, 


7. Tae near cognation, that, according to ſome learned phyſicians, there is between 


milk, and the more ſerous part of the blood, invited me to try, whether, (according to 


an experiment made on new milk, that I have heard aſcribed to the famous Syſvius) our 
ſerum of human blood would grow red, by being kept continually ſtirring over a 
moderate heat, with a competent quantity of ſalt of tartar; but in two. trials, we 
found not any redneſs produced, though one of them was made in a veſſel of refined 
filver, with an eighth part of the ſalt in reference to the ſerum, which was the 
_ proportion, that we had uſed, when we made the experiment ſucceed well in 

8. PERAAPS it will be needleſs to take notice, that the ſerum of human blood will, 
by heat, be in a ſhort time coagulated into a kind of gelly, or rather, as far 4 ; ol | 

| | ODIETVEL, 


— 
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obſerved, into a ſubſtance like a cuſtard, as to conſiſtence, though not as to colour. 


And therefore I ſhall now add, that having found, that acid ſpirits alſo would coagulate 
ſerum, I thought fit to try, whether alcalies would not oppoſe, or retard its coagula- 
tion. Of which trial the event was, that having put ſpirit of human blood to a con- 
venient quantity of ſerum, and cauſed them to be kept ſtirring over a very gentle fire; 


though the volatile alcali did not hinder the coagulation, yet it ſeemed to make it both | 


more ſlow, and more ſoft or lax : and this effect was yet more conſiderable, when we 
tried another parcel of ſerum with ſalt of tartar, inſtead of ſpirit of blood. 


ar wm. 


Containing the hiſtory of the ſpirit of human blood, begun in an epiſtolary diſcourſe to the 


85 very learned Dr. J. L. 

S1 4 wn 5 5 . 
AVING, by want of leiſure and opportunity, been reduced to treat of the 
hiſtory of human blood in ſo imperfect and deſultory a way, that ſeveral of the 

titles bave been left wholly untouched, and others have been but tranſiently and jejunely 

treated of; 1 thought fit to handle more fully ſome one of the primary titles, and 
branch it into its ſeveral ſubordinate or ſecondary titles : and for this purpoſe I pitched 


upon the ſpirit of human blood, being willing, on ſo noble a ſubject, to give a ſpe- 


cimen of what might have been done to illuſtrate the other primary titles, if ſome re- 
quiſites had not been wanting. And ſince the ſpirit of human blood is, at leaſt, one 
of the nobleſt of urinous or volatile alcalies, ſo that moſt of the things, that ſhall. be 
taught concerning that, may, with ſome little variation, be applied to ſpirit of urine, 
hartſhorn, ſal- armoniac, ſoot, Sc. 1 thought fit to lay down a ſcheme of ſubordinate 
titles, whoſe heads (which amount to above half the number of the primary ones, 


that belong to the whole hiſtory of blood) ſhould be fo numerous and comprehenſive, 
that this paper may paſs not only for an example, but for a kind of ſummary of the 


hiſtory of volatile ſalts in general, and fo ſupply the loſs of a paper, that I once begun 
on that ſubjet, : 1 | oo 


Axp now I ſhould, without further preamble, proceed to the intended hiſtory, but 


that I think ir requiſite to premiſe three or four ſhort advertiſements : whereof the firſt 


ſhall be, that the ſpirit I employed in making the following trials and obſervations, 
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was drawn from human blood without any ſand, clay, or other additament, (fave per- | 


| haps, that, by a miſtake, that could do no miſchief, a ſmall parcel had ſome vinous 
ſpirit put to it to preſerve it a while) and that the firſt diftillations (which I ſo call to 
iſtinguiſh them from rectifications) were performed in retorts placed in ſand, (and not 
with a naked fire) care being taken, that the veſſels were not too much filled, becauſe 
blood [N. B.] if it be not well dried, is apt to ſwell much, and paſs into the neck of 
the retort, if not into the receiver. : | | . | 
SECONDLY, I defire to give notice, that the blood we made uſe of, was drawn from 
perfons, that parted with it out of cuſtom, or for prevention; which was the main 
_ Treaſon, why I was ſo ſcantily furniſhed with blood, that of ſound perſons being, in the 
place I reſided in, very difficult to be procured in quantity, and that of ſick perſons 
being unfit for my purpoſe. — 
THirDLyY, Ir may not be amiſs, for obviating of ſome ſcruples, to advertiſe, that 
there being fo great a cognation between the ſpirit and volatile ſalt of human blood, 
that, as we ſhall ſee anon, it is probable, that the latter is little other than the ſpirit in 
ary form, and the former than the ſalt united with phlegm enough to give it > quis 
| | | Im; 
3 


. 
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memoirs, the enſuing fourth part is methodically written; yet you are not to expect to 
find in the method any thing of accurateneſs; ſince the experiments and obſervations, 


"no LIST of the 3 Titles concerning the Srinir of HuMan Broon, 
a. 


of: 
G Or the ſpecifick gravity of ſpirit of human blood. 


7 or the odour, taſte, colour, tranſparence and conſiſtence of the ſpirit of human 


. 
1 Or the difſolutive power of the ſpirit of human blood. 


| J Or the tinctures, that may be drawn with ſpirit of human blood. 


"WW > 


. Or the hoſtility of the ſpirit of human blood with aka. whether they be in the 
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form ; it is preſumed, that 1 it may be allowable to conſider the volatile ſalt of blood 26 
its dry ſpirit. * 

LASTLY, To the three foregoing i it will be fit to add this fourth advertiſement, that 
though, in compariſon of the particulars thrown in to the ſecond and third part of thoſe 


whereof this fourth part confiſts, were written in looſe papers at diſtant times and on 
differing occaſions; and, becauſe of this and of my haſte, will be found, without 
any regular dependence or connexion, referred to the titles, under which they are ranged, 
in that order, or rather diſorder, wherein they chanced to come to hand. 


I. 3 human blood may be ſo ordered by fermentation or putrefaction, 23 
that, in diſtillation, a 25 either urinous or vinous, may aſcend before the 
phlegm? 

3. | | 

2. WHETHER ſpirit of human blood be really any thing but the volatile N phlegn 
well commixed ? 


7 Or the ſpecies of ſaline bodies to which ſpirit of human blood is to be referred. 

d. 

4. WHETHER ſpirit of human blood be differing from ou of urine, and other ſpi- 
rits, that are calied volatile alcalies? b. ; 

e. 


5. Or the quantity of ſpirit contained in human blood : whether accompanied with 
its ſerum or dried? 


blood. 


10. Or the coagulating power of the ſpirit of human blood. 


11. Or the precipitating power of the ſpirit of human blood, 
m. 


1 wy Or the affinity between ſpitit of human blood and bine chymical oils ad vinous 
pirits. 


1 3 Or the relation between ſpirit of human blood and the air. 


form of liquors or of fumes. 


I 5. Or the medicinal vertues of ſpirit of human blood ourwardl applied. 
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f Human BL OO p. 
* or the medicinal vertues of ſpirit of human blood inwardly uſed in pleuriſies, 


head-achs, coughs, fevers, ſcurvies, cachexies, dropſies, fits of the mother, Sc. 


App. An appendix, containing Paralipomena, and promiſcuous experiments and obſer- 
vations concerning the ſpirit of human blood. 


The firſt (ſecondary) TIT L E. 


Whether human blood may be fo ordered by fermentation or putrefallion, as that, in di- 


 fiillation, a ſpirit, either urinous or vinous, may aſcend before the-phlegm ? 


IT is not unlike, that you will think the queſtion propoſed in this title more curious 
than neceſſary z and I ſhall not quarrel with you, if you do ſo. But that you may 


not think it groundleſs, I deſire two things may be conſidered ; firſt, how ordinary it is, 
eſpecially ſince the learned Dr. Willis s writings came to be applauded, to look upon 


fevers as inordinate fermentations of the blood: and the ſecond, that though human 
urine, which has a great cognation with the human blood, will not, whilſt freſh, 


afford by diſtillation a ſpirit or volatile ſalt, till the phlegm be firſt drawn off, and then 


requires a good fire to make it riſe; yet, if it be kept for a competent time (which 
uſually amounts to divers weeks) in fermentation, (as chymiſts commonly call that, 
which, in this caſe, I would rather ſtile putrefaction,) the ſpirit and volatile ſalt will 
with a gentle fire aſcend, before much, if not before any phlegm. 1 
Task two conſiderations, as I was intimating, may keep that from being thought 
a groundleſs queſtion, which has been above propoſed. And, though I more incline 
to the negative than to the affirmative, at leaſt as to the firſt part or member of the 
queſtion, yet I thought it well deferved to be determined, if it may be, by experiment; 


but for want of a ſufficient quantity of-blood, and good luck in making trials with that 
| could procure, I muſt ſuſpend my judgment, till further experience reſolve me one 


way or other. By what I have yet tried, I am not much encouraged to expect from 


human blood a vinous or ardent ſpirit, tough that be the uſual product of fermenta- 


tion in liquors : and I am the leſs encouraged to expect this, becauſe lam not ſure, 
that there is any fermentation, truly and properly fo called, in human blood, either 
within or out of the body; having never yet found any thing in the blood or urine, 


that convinced me, that either of thoſe liquors would afford an ardent ſpitit. I re- 


member I once kept human blood for a year. together in a glaſs very caretully, and, 


if I miſtake not, hermetically cloſed, with a purpoſe to try, whether any ſpirits would 
firſt aſcend : but when the blood came to be expoſed to the contact of the air, the ſtink 


was ſo great and offenſive, eſpecially to ſome ladies, that lived in the houſe, that we 
were fain to have it haſtily thrown away. Another time, having cauſed ſome ſheep's 
blood to be digeſted in a pretty large vial, hermetically ſealed, after it had continued 


a good while in the digeſtive furnace, upon a ſudden, though no body touched it, it 
broke with a ſurprizing noiſe, and blew off the long neck of the vial, Two or three 
almoſt like miſchances I had with attempts made on human blood, which I was the 
more troubled at, becauſe I thought it not very improbable, that by putrefaction the 


texture of blood, like that of urine, may be ſo looſened or otherwiſe altered, that a 
volatile ſalt or ſpirit may, in a ſlow diſtillation, aſcend before the phlegm. But, as 1 


ſaid before, it is only from further experience, that I muſt expect ſatisfaction in theſe 


enquiries, 


YET in the mean time I ſhall add on this occaſion, that the ill ſucceſs I had in my 
attempts to draw a ſpirit from entire portions of blood, without ſeparating any part 
tom it, or adding any foreign body to it, did not hinder, but rather invite, me to try, 


whether 
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whether I could not make ſome experiment, of affinity to thoſe above-mentioned, upon 
whoſe ſucceſs I might ground ſome kind of conjecture, what would have been the 
events of thoſe trials in caſe they had not miſcarried. Wherefore looking upon the 
ſerum of blood as the likelieſt part of it, as well as much more likely than the entire 
blood to concur to a fermentation properly ſo called; we took ſome ounces of this 
ſerum, and put to it about a fourth part of raiſins (of the ſun) well bruiſed, and kept 
them in a- glaſs, whereof a conſiderable part was left empty; and having cloſed the 
veſſel, we kept it in a warm room for many days. The event of this trial was, that 


within few days the raiſins began to emerge, and afterwards continued to float; and 


there was produced or extricated a conſiderable quantity of permanent and ſpringy air, 
as by a certain contrivance deſcribed in another paper, did manifeſtly ' appear: both 
which phænomena ſeemed plainly to argue, that there had been ſome degree of fermen- 


tation produced in the mixture. But yet when we came to diſtil] the thus altered ſerum, 


though it did not ſtink, as if it had putrified it would have done, yet the liquor, that 
firſt aſcended, even with a gentle heat, did not taſte or ſmell like a vinous ſpirit, though 
it was differing from meer phlegm. 1f I had been furniſhed with a greater quantity of 


| ſerum, perhaps the reiterated experiment would have given more fatisſaction; and, in 


making it, I would have been careful to obſerve, whether the produced fermentation 
might not be ſuſpected to proceed, not ſo much from the whole ſerum, as ſuch, as 
from the aqueous particles, in diſtinction from the others, that concurred with them to 
compoſe it. ] VVV 8 98 LSE 
As for the ſecond queſtion intimated in the preſent firſt title, namely, whether blood 
will, by digeſtion or putrefaction, be ſo opened, as that, when it is diſtilled, the 
ſpirit will aſcend before the phlegm? I likewiſe endeavour to try that, with the ſerous 
part of the blood poured off from the fibrous or coagulated, as ſuppoſing it in this 
ſeparated ſtate more proper for our trial than the entire blood : and having kept a pretty 


quantity of this ſerum above four times as long, as I had obſerved to have been ſuffici- 
ent to make urine in diſtillation part with its ſpirit before its phlegm, we diſtilled this 


long kept liquor with a very gentle fire, that few, or none, beſides the fugitive parts 
might at firſt aſcend. But we found the liquor, that came over, to have but little 


ſtrength, either as to ſmell or taſte, nor would it readily turn ſyrup of violets green: 
I fay readily, becauſe after they had been ſome hours together it would; but yet as a 


volatile alcali, it would preſently turn a ſtrong ſolution, made of common ſublimate 
in fair water, into a white opacous, and almoſt milky liquor. PC 


The ſecond. (ſecondary) T IT L E- 


Whether ſpirit of human blood be really any thing but the volatile ſalt and phlegm well 


| commixed? ; 

Sie the queſtion moved in this title may be alſo propounded concerning other 
alcalifate ſpirits, as thoſe of urine, hartſhorn, ſoot, Sc. it is upon that account the 
more important : and for this reaſon, as well as for the difficulty of determining it by 
cogent proofs, | may think myſelf obliged to forbear taking upon me to decide it 
peremptorily, till further experience ſhall have furniſhed me with fuller information. 

So that for the preſent, about this difficult .queſtion, I ſhall venture to ſay no more 
than this; that what has hitherto occurred to me, inclines me to think, that the ſpirit 
of human blood is totally compoſed of volatile ſalt and phlegm ; if by phlegm we 
underſtand, not ſimple or elementary water, but a liquor, that, although it pals 
among chymiſts for phlegm, and deſerves that name better than any other liquor at- 

forded by human blood, yet in the ſtricteſt acception it is not that; for * 50 

| | | | pil , 
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ſpirit, volatile ſalt, and oil, are ſeparated from it by diſtillation and ſublimation, as 


fr as they are wont to be in chymical preparations of volatile alcalies, the remaining 


liquor, which paſſes for phlegm, will yet be impregnated with ſome particles of oil, 


and perhaps alſo with ſome few of volatile falt, that are too minute to be diſtinguiſh- 
able by the naked eye. But whether frequent reCtifications may ſo accurately ſeparate 
theſe heterogeneous parts, as perfectly to free the aqueous ones from them, and there- 
by reduce the phlegm to ſimple or elementary water, I am content, at leaſt till I ſhall 
have had ſufficient quantities of diſtilled blood for making the requiſite trials, to leave 
as a problem: and this the rather, becauſe I am not ſure, but that, by frequent 
diſtillations, ſome particles of the fire may, from time to time, ſubſtantially be aſſo- 
| Ciated with thoſe of the liquor; nor yet, but that, even in the firſt diſtillation of hu- 
man blood, the fire may have either ſeparated or produced a liquor, that, though al- 
moſt ſtrengthleſs, and not juſtly referrible to either of the received principles or in- 


gredients, oil, ſalt and earth, is not yet phlegm truly ſo called, but a liquor as yet 


anonymous; as I have elſewhere ſhewn, that woods, and many other bodies, afford 
by diſtillation a liquor, that is not an oil, and is neither acid nor alcaliſate, and yet is 
no true phlegm, but, as I have there ſtiled it, an adiaphorous ſpirit, 53 

IT will probably be thought material, if on thi 


s occaſion I add, in favour of the 


opinion or conjecture, to which I lately owned myſelf inclined, that conſidering, that 


the knowledge of the compoſition of a body may be ſometimes as well, if not better, 
inveſtigated by the way of generating or producing of it, as by that of analyſing or 
reſolving it; I made for trial's ſake the following experiment. We diſſolved in diſtilled 
water as much volatile falt of human blood, as the liquor would take up; and then 
having carefully diſtilled it in a conveniently ſhaped veſſel, with a regulated degree of 
heat, the diſtillation afforded us ſuch a liquor as was deſired ; namely, one, that by 


ſmell, taſte, and divers operations, appeared to be a good briſk ſpirit of human blood. 


This experiment, for the main, was made another time with the like ſuccels, 
The third (ſecondary) TIT L. E. 
_ Of the ſpecies of ſaline bodies, to which the ſpirit of human blood is to be referred. 


I need not ſpend much time to declare a thing, that is now ſo well known to many 


phyſicians and chymiſts, of this, and ſome of the neighbouring countries, as it is, 
that, of late years, ſaline ſpirits, obtained by diſtillation, have been obſerved: to be of 
two forts : but becauſe there are many, even of the learned, eſpecially in the remoter 


parts of Europe, that are not well acquainted with this diſtinction; leſt ſome, to whom 


you may ſhew this paper, ſhould chance to be of that number, it may not be amiſs to 
intimate in two or three words, that the ſaline ſpirits, that aſcend in diſtillation, are 
ſome of them acid in taſte, as ſpirit of nitre, ſpirit of vitriol, Sc. and ſome others 


have taſtes very differing from that, being rather ſomewhat like common ſalt, or like 


lixiviate ſalts. And the difference is greater in their operations, than in their taſtes; 
for being put together, there will preſently enſue a manifeſt conflict hetween them, and 


uſually (for I have not found it to hold in all caſes) the one will precipitate the bodies, 


that the other hath diſſolved. And it is neceſſary to add, that among the ſalts called 


alcalies, ſome are fixed in conſiderable degrees of fire, and others not; for which rea- 


Ton, divers modern ſpagyriſts and phyſicians, that take acid and alcali for the true 


principles of mixed bodies, call the one fixed and the other volatile alcalies. And, 
though I have elſewhere queſtioned this doctrine, and given my reaſons, why J approve 


neither it nor the appellations newly mentioned, and often call the ſalts, made by com- 
buſtian, ſimply alcalies or elſe 1x iviate ſalts, and thoſe, that aſcend, ſometimes uri- 
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nous, and ſometimes volatile ſalts and ſpirits z yet, ſince the names of fixt alealies and 
volatile ones are much now in requeſt, I ſhall comply with cuſtom, and oftentimes 


( chough not always) make uſe of them in the ſenſe of thoſe, that employ them. 
Tuts things being premiſed, I may new ſeaſonably propound this important queſ. 


tion; to what ſpecies of ſaline bodies the ſpirit of human blood is to be referred? 


fay, of ſaline bodies, becauſe, though the ſpirit of blood be a liquor, yet its more 


efficacious operations ſeem almoſt (if not more than almoſt) totally to depend upon the 
tugitive ſalt wherewith it abounds. The ground of the foregoing queſtion may be two- 
fold ; the one, that I have elſewhere proved againſt the general ſuppoſition, that ſome 
volatile ſalts, that ariſe even in a dry form, may not be of an alcaliſate, but acid na- 


ture; and the other, that not only Helmont and his diſciples, but a great part of the 


modern chymiſts, and phyſicians too, aſcribe digeſtion to an acid ferment or menſtruum 


in the ſtomach z whence, one may ſuſpect, that ſtore of acid corpuſcles may paſs into 


the maſs of blood, and impregnate it, as I-elſewhere ſhew, that particles of differing 
natures may be even by the ſenſes diſcovered to do. 


- 


Bur, notwithſtanding this, I ſhall not ſcruple to ſay, in anſwer to the propounded 
queſtion, that, as far as I have hitherto been able to obſerve, the ſpirit of human blood 


is manifeſtly referrible to that claſſis, that many call volatile alcalies (and I often call 


urinous ſpirits ;) for I find ſpirit of blood capable of doing thoſe things, the perfor- 


mance of which has been looked on, almoſt ever ſince I publickly propoſed them, as 
the touchſtone to know volatile alcalies, and diſtinguiſh them from the other ſorts of 


faline bodies. For the ſpirit of human blood will make a great conflict with divers 
acid ſpirits, as ſpirit of ſalt, aqua-fortis, Sc. It will immediately turn ſyrup of violets 
from its blue colour into a fair green; it will precipitate a ſolution of ſublimate in 


common water into a white powder; and, in ſhort, I found it to perform thoſe other 
things, that may be expected from volatile alcalies, as ſuch, as often as I had occaſion 
io make trial of it, ſometimes on one body, and ſometimes on another. 


Ir I were ſure (as for reaſons elſewhere declared I am not) that the digeſtion of ali 
ments were made by an acid ferment or juice, whenceſoever the ſtomach is furniſhed 
with it, I ſhould be prone to ſuſpect, that ſome acid particles may be mingled with the 


blood: but however, that would not hinder me from referring the ſpirit of human 


blood to volatile alcalies ; becauſe fo few acid particles would be either deſtroyed by the 


alcaliſate ones, that are fo abundant in the ſpirit, or at leaſt theſe would be fo very 
much predominant, as to allow us very warrantably to give on their account a deno- 


mination to the mixture. And if a few drops of ſpirit of vinegar were mixed with 
ſome pints or pounds of ſtale urine, they would either be deprived of their acidity by 
ſome corpuſcles of a contrary nature, that they would meet with in the liquor; or they 
would be fo obſcured and overpowered by the fugitive ſalts it abounds with, that the 


diſtillation, to be juſtly referrible to the claflis of volatile, urinous ſalts. 


The fourth (ſecondary) T I 1 


betber ſpirit of human blood be differing from ſpirit of urine, and other ſpirits, that are 


called volatile alcalies? | 
Tu x queſtion, whether there be any difference between the ſpirit of human blood, 


and other volatile alcahes, as ſpirit of urine, harts-horn, Sc? Seems to me very dif- 


ficult to be decided; becauſe two bodies may agree in many qualities, and perhaps, in 


all of thoſe, that are the moſt obvious, and yet may on ſome third body, or in ſome 


caſes, manifeſt diſtinct powers, and have their pcculiar operations. Nor do I * 
2 | | | 


acetous corpuſcles would not hinder the ſpirituous liquor, drawn from the mixture by 
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any certain way, by which the affirmative part of the queſtion, though it ſhould be 
true; can be clearly demonſtrated, Therefore, leaving the peremptory deciſion of this 
queſtion to thoſe, that ſhall think themſelves qualified to make it, I ſhall (at leaſt till 
| be further informed) content myſelf to make a couple of remarks, in reference to the 
| propoſed inquiry. Fe di 

* Anv firſt, I think, there may be a great difference between volatile ſalts or ſpirits, 
as they are ordinarily prepared for medicinal uſes, and as they may, by reiterated recti- 

| cations, and other ways of depuration, be brought to as great a ſimplicity or purity, 
as a.dextrous chymiſt can bring them to. I thus expreſs myſelf, becauſe as to an ex- 
quilite or elementary ſimplicity, though ſome eminent artiſts pretend to it, I am not 
ſure, that chymiſts can atrain it; eſpecially conſidering what I elſewhere ſhew of the 
unheeded commixtures, that may (at leaſt ſometimes) be made by the corpuſcles of 
the fire, with thoſe of the bodies it works on. 

| My other remark is, that whether or no, if the ſpirit of human blood, and other 
liquors abounding like it in volatile alcalies, were. reduced to as great a purity as they 
can by art be brought to, they would be altogether alike in their nature and qualities 
yet, if we conſider them (as men uſe to do) in that ſtate, wherein they are wont to be | 1 
thought pure enough for medicinal uſes, and are accordingly employed by phyſicians 1 
and chymiſts; I think it very probable, that there is ſome difference between the ſpirit 

of human blood and ſome other volatile alcalies, and particularly thoſe afforded by 

urine and by harts-horn. For, though to me the bad ſmells of all theſe liquors ſeemed 

to be much alike, yet divers ladies, and thoſe of very differing ages, affirm they find a 

manifeſt difference between theſe ſmells, and do abhor the odour of ſpirit of blood as 

a ſtink, though they will with pleaſure hold their noſes a great while over the ſpirit of 
harts-horn, and even that of {vulgar or European) ſal armoniac (which is in effect a 

ſpirit of man's urine) and affirm themſelves to be much refreſhed by it. And, where- 

as, with ſpirit of urine or of ſal-armoniac joined in a due proportion with ſpirit of ſalt, 

I have uſually (as I have long ſince noted in another paper (a) been able to make a ſalt, hdr 
that ſhoots into the peculiar figure of ſal-armoniac, which figure is very differing from experim-n- | 
that of ſea-ſalt, nitre, &c. I have ſeldom, if ever, obtained (at leaſt in any quantity) d Philofo- 
a ſalt of that ſhape, by the commixture of the ſpirit of human blood with that of 
common ſalt; for, though their ſaline corpuſcles upon the evaporation of the ſuper- 

fluous moiſture, would coagulate together, yet the concretion ſeemed confuſed, and 

either all or a great part of it was deſtitute of that neat and diſtin& ſhape, that I had 

ſeveral times obſerved in concretions made by the mixture of the ſpirit of ſea- ſalt with | 
urinous ſpirits, And, as to the medicinal virtues of ſpirit of blood, though I have * 
not had opportunity to make compariſons experimentally, and therefore ſhall forbear | 

to affirm any thing myſelf; yet, if we credit the famous Helmont, there is a conſider- 1 
able difference between the ſpirit of human blood and that of human urine, ſince he 1 
ſomewhere expreſsly notes, (though I remember not the place, nor have his book at 
hand) that the ſpirit of human blood cures epilepſies, which is a thing the ſpirit of 
urine will not do. 8 7» Toes 5 5 
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The fifth (ſecondary) TIT L E. 


Of the quantity of ſpirit contained in human blood, whether accompanied with its ſerum er 
| dried. VV) 

Ir is not eaſy to determine the exact proportion of that liquor, which, when by 

illation obtained from human blood, the chy miſts call its ſpirit, in reference to the 

other principles or ingredients, whereof the blood conſiſts. For ſome men's blood 

| 4 1 2 | may 


diſt 
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may be much more phlegmatic or ſerous than that of others, which itſelf may be more 
leſs ſpirituous, according to the complexion, age, ſex, &c. of the perſon that bleeds. 
But, to make ſome eſtimate, that will not probably much recede from what may be 
ordinarily found, I ſhall inform you, that twelve ounces of healthy human blood af. 
forded us ſeven ounces and a half of phlegm, and conſequently about four ounces and 
half of dried ſtuff : and then, I ſhall add, that having committed to diſtillation, in a retort 
ſand furnace, ſeven ounces of well dried (but not ſcorched) blood, we obtained about 
ſeven drachms, that is, about an eighth part of ſpirit, to which, though it were not 
rectified, that name may well enough be given; becauſe it was fo very rich in ſpirituous 
and ſaline parts, that it left, in the receiver and in the vial I kept it in, a good deal of 
volatile ſalt undiſſolved, which a phlegmatic liquor would not have done: and if that 
be admitted for a truth, that was above propoſed as a very likely conjecture ;, namely, 
that ſpirit of blood is but ſalt and phlegm. united, we may well ſuppoſe, that human 
blood yields a far greater proportion of ſpirit than this; ſince from the ſeven ounces of 
dried blood laſt mentioned, we obtained about five drachms of volatile ſalt, which if 
we had by diſtillations united with a fit quantity of phlegm, would probably havz 
afforded us near two ounces of a liquor deſerving the name of ſpirit 


The fixth (ſecondary) T-I.T.L. E. 


Of the conſiſtence and ſpecific gravity of the ſpirit of human blood. 

To the conſiſtence of the ſpirit of human blood, taken in the more lax ſenſe of the 
word conſiſtence, one may refer its ſpecific gravity, (as that is uſually proportionate 
to the denſity of bodies,) the greater or leſſer degree of fluidity, that belongs to the 
liquor as a maſs, and the greater or leſſer ſubtilty of the minute parts, whereof it is 
compoſed, or wherein it abounds. Eh 5 Es SRV 

AND as £0 the firſt of the three attributes, we have noted to be referrible to the con- 
ſuſtence of our ſpirit ; gravity is a quality, that is ſo radicated,. if I may ſo. ſpeak, in 
the nature of viſible fluids or liquors, and does ſo obſtinately accompany them, that! 
durſt not omit to examine the ſpecific gravity, (that is, the gravicy in proportion to the 
bulk) of ſpirit of human blood ; though by reaſon of the ſmall quantity I had of it I 
could not make uſe of the ſame inſtruments, that I was wont to-employ in. hydroſtati- 
cal trials, where I was. not fo ſtinted in the liquor to be examined, But, however, I 
made a ſhift to make a trial of this kind, by which I found, that a compact body 
* weighing fifty eight grains in the air, and in water ſix grains and three fourth parts, 
18 CE weighed in rectified. ſpirit of human blood but five grains and one fourth. part: and on 

B this occaſion I ſhall. tell you, what I preſume you did not expect, which is, that not- 
| withſtanding the volatility of our ſpirit of blood, I found, that a pretty large piece of 
LY / amber being put into it, did not, as moſt men would confidently expect, fall to the 
=_ - bottom of the liquor, but kept itſelf floating at the upper part of it, and, if plunged 
into it, would emerge. . e 5 335 

Tus next quality we referred to the conſiſtence of our ſpirit of blood, is the degree 
of its fluidity, or, if you pleaſe, its greater or leſſer immunity from tenaciouſneſs or 
viſcoſity, which ſome modern philoſophers (whoſe opinion needs not here be diſcuſſed) 
think to belong to all liquors as ſuch. Now, one may be the more inclined to expect a 
manifeſt degree of tenacity in the ſpirit of human blood; becauſe among many modern 
chymiſts it paſſes for an alcali, and we know, that divers other alcaliſate liquors, as 
oil of tartar per deliquium, fixed nitre reſolved the ſame way, ſolution of pot-aſhes, Ge. 
are ſenſibly unctuous, and but languidly fluid: but yet, I did not obſerve, that ſome 
rectified ſpirit of human blood, that I purpoſely tried between my fingers, . 

more 
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more unctuous than common water. And whereas, thoſe, that ſell brandy, or ſpirit of 
wine, are wont to ſhake it, till it afford ſome froth, and then, by the ſtay this makes 
on the ſurface, to judge of the tenacity or tenuity of the liquor, eſteeming that to be 
the moſt unctuous, whereon the bubbles make the longeſt ſtay, and that the fineſt, on 
which they ſooneſt diſappear ; I thought fit, by the ſame method, to examine ſpirit of 
human blood, and found, that the froth would laſt very little on the ſurface of ir, the 
bubbles breaking or vaniſhing, almoſt (if not quite) as nimbly, as if the liquor had 


been n IPRS ol was And I likewiſe obſerved, that when I warily let fall ſome 


of our well rectified ſpirit of blood upon ſome other body, it ſeemed to me, that the 
ſingle drops were manifeſtly ſmaller, than thoſe of water, and of ſeveral other liquors, 
would have been : which will be much confirmed by one paſſage of what I have w 
ſay, about the third quality referrible ro the conſiſtence of the ſpirit we treat of. 
BzcausE it may be a thing of ſome importance, as well as curioſity, to know, 


how ſubtil the active parts of ſpirit of human blood are, and how diſpoſed and fitted. 
to diſperſe or diffuſe themſelves through other liquors of convenient textures; to make 


a viſible diſcovery of this, I bethought myſelf of a method, that having formerly 
deviſed for ſeveral purpoſes, I thought fitly applicable to my preſent deſign. For hav- 
ing looked upon it as a great defect, that men have lazily contented themſelves to ſay 
| in general, that ſuch a body is of ſubtile, or of very ſubtile parts, without troubling: 
themſelves to find out any way of making more particular and leſs indeterminate eſti- 
mates of that ſubtilty; I was invited to find out and practiſe a way, that might, on 
divers occaſions, ſomewhat ſupply that defect: but having delivered this eaſy method in 
another paper, I ſhall forbear to repeat a tedious account of it in this; ſince it may 

here ſuffice to tell you in ſhort, what will perhaps ſurprize you; namely, that accord- 
ing to the forementioned way, we ſo prepared common water by infuſions made in it 
without heat, that by putting one ſingle drop of our rectified ſpirit of human blood 

into Ziv. + Div. (which make 2000 grains) of the prepared water, and lightly ſhak- 
ing the vial, there appeared throughout the liquor a manifeſt colour, whereof no de- 


gree at all was diſcernible in it juſt before: which ſufficiently argues a wonderful ſubtilty 


of parts in the ſpirit we employed; ſince that a ſingle drop of it could diſperſe its cor- 
puſcles, ſo as to diffule itſelf through, and mingle with two thouſand times as much 
water, and yet retain ſo much activity, as to make their preſence not only ſenſible, but 


conſpicuous, by a manifeſt change of colour they produced. I confeſs, this computa- 


tion is made upon ſuppoſition, that a drop of water weighs about a grain, and that a 
drop of our ſpirit of blood was of the ſame weight with a drop of water. 1 

Tas former ſuppoſition is commonly made; and though I have not found it to be 
exactly true, but that a drop of water weighed a tantillum more than a grain; yet, 
that difference is much more than recompenſed by. that, which we found between the 
weight of a drop of water, and the weight of one of ſpirit of human blood. For 
having, in a very good and carefully adjuſted. balance; let fall ten drops of common 
water, and as many of our rectified ſpirit of human blood, (as judging it a ſafer way to- 
make an eſtimate, by comparing ſo many drops of each liquor than one alone) we 
found, as we might well expect, that a drop of this laſt named liquor, as it was mani- 


feſtly leſſer, ſo it was far lighter, than a drop of water, inſomuch, that the whole ten 


drops did not amount to four grains: ſo. that we may fafely judge the drop of ſpirit to 
have manifeſtly diffuſed itſelf, and acted upon above 4000 times ſo much water in 


weight, (and perhaps in bulk too ;) ſince indeed the proportion extended a good way 
towards that of one to 5000, and fo may be ſaid to be, as that of one to between 4000 


and 5000 ; which, though it may ſeem incredible to thoſe, that are unacquainted with 
the great ſubtilty of nature and art, in the comminutions they can make of bodies; 


vet. 
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rectified ſpirit of human blood,, that I purpoſely tried between. my fingers, did feel 


The NATURAL His Tory 
may be much more phlegmatic or ſerous than that of others, which itſelf may be more 


leſs ſpirituous, according to the complexion, age, ſex, &c. of the perſon that bleeds. 
But, to make ſome eſtimate, that will not probably much recede from what may be 


ordinarily found, I ſhall inform you, that twelve ounces of healthy human blood af. 
forded us ſeven ounces and a half of phlegm, and conſequently about four ounces ang 


half of dried ſtuff : and then, I ſhall add, that having committed to diſtillation, in a retort 


ſand furnace, ſeven ounces of well dried (but not ſcorched) blood, we obtained about 


ſeven drachms, that is, about an eighth part of ſpirit, to which, though it were not 
rectified, that name may well enough be given; becauſe it was fo very rich in ſpirituous 
and ſaline parts, that it left, in the receiver and in the vial I kept it in, a good deal of 
volatile ſalt undiſſolved, which a phlegmatic liquor would not have done: and if that 
be admitted for a truth, that was above propoſed as a very likely conjecture ;; namely, 


that ſpirit of blood is but ſalt and phlegm united, we may well ſuppoſe, that human 


blood yields a far greater proportion of ſpirit than this; ſince from the ſeven ounces of 
dried blood laſt mentioned, we obtained about five drachms of volatile ſalt, which if 
we had by diſtillations united with a fit quantity of phlegm, would. probably have: 
afforded us near two ounces of a liquor deſerving the name of ſpirit 


The ſixth (ſecondary) TITLE. 


Of the confiſtence and ſpecific gravity of the ſpirit of human blood. 
To the conſiſtence of the ſpirit of human blood, taken in the more lax ſenſe of the 


word conſiſtence, one may refer its ſpecific gravity, (as that is uſually proportionate: 
to the denſity of bodies,) the greater or leſſer degree of fluidity, that belongs to the 


liquor as a maſs, and the greater or leſſer ſubtilty of the minute parts, whereof it is 


compoſed, or wherein it abounds. 
AND as £0 the firſt of the three attributes, we have noted to be referrible to the con- 


ſiſtence of our ſpirit ; gravity is a quality, that is ſo radicated, if I may ſo ſpeak, in 
the nature of viſible fluids or liquors, and does ſo obſtinately accompany them, that I 
durſt not omit to examine the ſpecific gravity. (that is, the gravity in proportion to the 


bulk) of ſpirit of human blood; though by reaſon of the ſmall quantity I had of it I 


could not make uſe of the ſame inſtruments, that I was wont to employ in. hydroſtati- 


cal trials, where I was. not ſo ſtinted in the liquor to be examined, But, however, [ 


made a ſhift to make a trial of this kind, by which I found, that a compact body 


weighing fifty eight grains in the air, and in water fix grains and three fourth parts, 
weighed in rectified. ſpirit of human blood but five grains and one fourth. part: and on 
this occaſion I ſhall. tell you, what I preſume you did: not expect, which is, that not- 
withſtanding the volatility of our ſpirit of blood, 1 found, that a pretty large piece of 
amber being put into it, did not, as moſt men would deadly expect, fall to the 
bottom of the liquor, but kept itſelf floating at the upper part of it, and, if plunged 
into it, would emerge. 5 | ” 

Tus next quality we referred to the conſiſtence of our ſpirit of blood, is the degree 
of its fluidity, or, if you pleaſe, its greater or leſſer immunity from tenaciouſnels or 
viſcoſity, which ſome modern. philoſophers (whoſe opinion needs not here be diſcuſſed) 
think to belong to all liquors as ſuch. Now, one may be the more inclined to expect a 
manifeſt degree of tenacity in the ſpirit of human blood ; becauſe among many modem 
chymiſts it paſſes for an alcali, and we know, that divers other alcaliſate liquors, 3s 
oil of tartar per deliguium, fixed nitre reſolved the ſame way, ſolution of pot-aſhes, &. 
are ſenſibly unctuous, and but languidly fluid: but yet, I did not obſerve, that ſome 


more 


of HuMan BLOOD. 
more unctuous than common water. And whereas, thoſe, that ſell brandy, or ſpirit of 
wine, are wont to ſhake it, till it afford ſome froth, and then, by the ſtay this makes 
on the ſurface, to judge of the tenacity or tenuity of the liquor, eſteeming that to be 
the moſt unctuous, whereon the bubbles make the longeſt ſtay, and that the fineſt, on 
which they ſooneſt diſappear ; I thought fir,, by the ſame method, to examine ſpirit of 
human blood, and found, that the froth would lait very little on the ſurface of ir, the 
bubbles breaking or vaniſhing, almoſt (if not quite) as nimbly, as if the liquor had 
been good ſpirit of wine. And I likewiſe obſerved, that when I warily let fall ſome 
of our well rectified ſpirit of blood upon ſome other body, it ſeemed to me, that the 
ſingle drops were manifeſtly ſmaller, than thoſe of water,. and of ſeveral other liquors, 
would have been: which will be much confirmed by one paſſage of what I have co 
ſay, about the third quality referrible to the conſiſtence of the ſpirit we treat of. 
BzcausE it may be a thing of ſome importance, as well as curioſity, to know, 
how ſubtil the active parts of ſpirit of human blood are, and how diſpoſed and fitted. 
to diſperſe or diffuſe themſelves through other liquors of convenient textures; to make 


a viſible diſcovery of this, I bethought myſelf of a method, that having formerly 


deviſed for ſeveral purpoſes, I thought fitly applicable to my preſent deſign. For hav- 


ing looked upon it as a great defect, that men have lazily contented themſelves to ſay 


in general, that ſuch a body is of ſubtile, or of very ſubtile parts, without troubling: 
themſelves to find out any way of making more particular and leſs indeterminate eſti- 
mates of that ſubtilty; I was invited to find out and practiſe a way, that might, on 
divers occaſions, ſomewhat ſupply that defect: but having delivered this eaſy method in 
another paper, I ſhall forbear to repeat a tedious account of it in this; ſince it may 
here ſuffice to tell you in ſhort, what will perhaps ſurprize you; namely, that accord- 
ing to the forementioned way, we ſo prepared common water by infuſions made in it 
without heat, that by putting one ſingle drop of our rectified ſpirit of human blood 
into Ziv, ＋ Div. (which make 2000 grains) of the prepared water, and lightly ſhak- 
ing the vial, there appeared throughout the liquor a manifeſt colour, whereof no de- 
gree at all was diſcernible in it juſt before: which ſufficiently argues a wonderful ſubtilty 
of parts in the ſpirit we employed; ſince that a ſingle drop of it could diſperſe its cor- 
puſcles, ſo as to diffuſe itſelf through, and mingle with two thouſand. times as much 
water, and yet retain ſo much activity, as to make their preſence not only ſenſible, bur 
conſpicuous, by a manifeſt change of colour they produced. I confeſs, this computa- 
tion is made upon ſuppoſition, that a drop of water weighs about a grain, and that a 
drop of our ſpirit of blood was of the ſame weight with a drop of water. | 
Tux former ſuppoſition is commonly made; and though I have not found it to be 
exactly true, but that a drop of water weighed a tantillum more than a grain; yet, 


that difference is much more than recompenſed by that, which we found between the 


weight of a drop of water, and the weight of one of ſpirit of human blood. For 
having, in a very good and carefully adjuſted. balance; let fall ten drops of common. 
water, and as many of our rectified ſpirit of human blood, (as judging it a ſafer way to- 


make an eſtimate, by comparing ſo many dreps of each liquor than one alone ;) we 
found, as we might well expect, that a drop of this laſt named liquor, as it was mani- 


feſtly leſſer, ſo it was far lighter, than a drop of water, inſomuch, that the whole ten 
drops did not amount to four grains: ſo that we may ſafely judge the drop of ſpirit to 
have manifeſtly diffuſed itſelf, and acted upon above 4000 times ſo much water in 
weight, (and perhaps in bulk too;) ſince indeed the proportion extended a good way 
towards that of one to 5000, and ſo may be ſaid to be, as that of one to between 4000 
and 5000; which, though it may ſeem incredible to thoſe, that are unacquainted with 
ine great ſubtilty of nature and art,. in the comminutions they can make of bodies; 


vet, 
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yet, I can, by repeating the experiment, eaſily convince a doubter in leſs than a Quarter 
of an hour. And this ſubtilty of the parts of blood will appear yet greater, if it be 
conſidered, (what I think I can evince,) that no contemptible part of the ſingle dro 


1 employed was phlegm, uſeleſs to the change produced, the operation being due to ba 
energy of the ſaline ſpirits of the little drop. | | e 


The ſeventh (ſecondary) TITLE. 


Of the odour, taſte, colour, and tranſparence of the ſpirit of human blood, 
THrose qualities, that, in my opinion, more generally than deſervedly are called 
firſt, do not any of them belong to the ſpirit of human blood, in ſuch manner, as to 
oblige me to ſay any thing of them in relation to it; and therefore I ſhall content my- 
| ſelf to have made this tranſient mention of them, to keep it from being thought, that 
through forgetfulneſs I had overlooked them : yet, ſomething there is, that may not 
inconveniently be referred to the heat or coldneſs of ſpirit of human blood in regard 
that phyſicians, as well as philoſophers, diſtinguiſh theſe qualities into actual and po- 
tential ; for it ſeems, that the ſpirit of human blood is, in reference to ſome liquors, 
potentially cold, ſince it refrigerates them; and, in reference to ſome others, potenti- 
ally hot, ſince, being mingled with them, the mixture becomes actually hot. Of this 
laſt, I ſhall here ſet down the enſuing inſtance. 4 1 5 
'  InTo a ſlender cylindrical glaſs we put the lower part of an hermetically ſealed ther- 
moſcope; which, in this paper and elſewhere, I uſually. call the gaged one, becauſe it 
was adjuſted according to the ſtandard of ſuch inſtruments kept at Greſham college. 
Into this cylindrical glaſs we poured as much moderately ſtrong ſpirit of blood, as 
would cover the ball of the thermometer, and then dropped on that liquor ſome good 
ſpirit of ſalt, upon whoſe mingling with it there was produced a conflict, accompanied 
with noiſe and bubbles, and a heat, which nimbly enough made the ſpirit of wine 
aſcend two inches and a half. This experiment is therefore the more conliderable, be- 
cauſe there are divers volatile alcalies, that being confounded with acid ſpirits, though 
they ſeem to make a true efferveſcence, yet do really produce a notable degree of cold- 
neſs. And that, which to me ſeemed conſiderable on this occaſion, was, that whereas 
J had ſeveral times found by trial, that the ſpirit of verdigreaſe (which ſome call the 
ſpirit of Venus) would with the volatile ſalt of ſal-armoniac, or of urine, produce a 
ſeeming efferveſcence, but a real coldneſs; this ſpirit of verdigreaſe itſelf, being mixed 
in the forementioned ſmall cylindrical;glaſs, with but moderately ſtrong ſpirit of blood, 
did not only produce a hiſſing noiſe and ſtore of bubbles, but an actual heat, whereby 
the ſpirit of wine in the thermoſcope was made quickly to aſcend above an inch anda 
half, though the liquors employed amounted not both together to two ſpoonfuls. 


The eighth (ſecondary) T I T L E. 


Of the diſſolutive power of ſpirit of human blood. 

IT will not only ſerve to manifeſt the ſubtilty and penetrancy of the ſpirit of human 
blood, but it may be alſo of ſome uſe to phyſicians, if it be made appear by exper 
ments, that this ſpirit is by itſelf not only a good medicine for ſeveral diſeaſes, (as will 
be hereafter ſhewn,) but may be alſo employed as a menſtruum, to diſſolve ſeveral bo- 
dies, and even ſome metalline ones. And becauſe theſe laſt mentioned are the moſt 
unlikely to be readily diſſoluble, by a ſubſtance belonging to the animal kingdom, 35 
chymiſts ſpeak ; I ſhall ſubjoin two trials, that I made to evince this diſſolutive power 
of the ſpirit of blood. „ 1 


of HUMAN Broop. 
Anp firſt, we took crude copper in filings, (which if they be ve 


much the fitter for our purpoſe) and having poured on them ſome highly rectified ſpirit 
of human blood, we ſhook them together; and in about a quarter of an hour or leſs, 


ry ſmall, are ſo 


perceived the menſtruum to begin to look a little.bluiſh, which argued its 1 to 
have already begun: and this colour grew higher and higher, till, after ſome hours, 
the menſtruum had diſſolved copper enough to make it deeply ceruleous. Some 
other, and ſomewhat differing trials on the ſame meta}, will be met with in their pro- 
per place. In the mean time, I ſhall here take notice, that, in ſome circumſtances, the 
ſpirit. of blood has ſuch an operation upon copper, whoſe quickneſs is ſurpriſing : for 
having made a coined piece of that metal clean and bright, (that no greaſe or foulneſs 
might hinder the effect of the liquor,) and put a drop or two of our ſpirit upon it, 
within about half a minute of an hour, (obſerved by a watch, that ſhewed ſeconds) 
the verge of the moiſtened part of the ſurface appeared bluiſh, and, almoſt preſently 
after, the reſt of the wetted part acquired a fine azure colour. „ 
Wx allo took filings of Zink, or (as in the ſhops they call it) ſpelter; and having 
poured on them very well rectified ſpirit of blood, we obſerved, that even in the cold 
it quickly began to work manifeſtly, though not vigorouſly : but being aſſiſted with a 
little heat, it diſſolved the zink briſkly, and not without producing ſtore of bubbles, 
being allo a little diſcoloured by the operation. Of this experiment ſome uſe is made 
in another place, and therefore need not-be delivered in this. | 
Ox this occaſion I ſhall add, that for curioſity's ſake I took a piece of coagulated 
blood, but not dried, fomewhat bigger than a large pea, having a care to take it from 
the lower part of the lump of blood, that it might be black, the ſuperficial part of 
fibrous blood, that lies next the air, being uſually red. This clot of blood we put into 


a ſlender vial of clear glaſs, that the colour might be the better diſcerned ; and then 


poured on it a little rectified ſpirit of human blood, and ſhook the glaſs a little; where- 
upon, in a trice, the colour of (at leaſt) the ſuperficial part of the blood, was, as IF 
had conjeftured, manifeſtly changed, the blackneſs quite diſappearing, and being 


ſucceeded by a very florid colour, like that of fine ſcarlet. The liquor alſo was tinged, 


but not with near ſo deep or ſo fair a red; and by the little bubbles, that from time 

to time paſt out of the clot into it, ir ſeemed to work like a menſtruum: and yet, ſoon 
after coming to look upon this lump of blood again, I found it to have much dege- 
nerated from its former colour, to one lefs fair and more dark, 


Wx took alſo another clot of blood like the former, ſave that one part of it, which 


had lain next the air, was not black; and having, in a vial like the former, poured 
on it ſome ſpirit of blood, taken out of the ſame vial, whence I took the firſt parcel, 


the reddiſh colour ſeemed preſently to be much improved, and made more fair, and like 
true ſcarlet ; but the black was not ſo altered, as to be deprived of its blackneſs, but 
retained a dark and dirty colour. So that this ſecond experiment requires a further 
trial, when there ſhall be conveniency to make it; and it will the rather deſerve one, 
becauſe what has been already recited of the operation of the ſpirit upon the two par- 
cels of blood, may ſuggeſt uncommon: refleftions to ſpeculative wits. . 
AND here, on this occaſion, it will be proper to relate to you, that having a con- 


fuſed remembrance, that I had a great while before put up ſome human blood, with a 


certain quantity of volatile ſpirit, to keep-it fluid and preſerve it, without diſtinctly re- 
membering what volatile alcali I had employed; I found among other glaſſes, that 
had been laid aſide, one bolt-head with a long neck, to which was tied a label, im- 
porting, that at ſuch a time twelve drams of human blood were put up with two drams 
of ſpirit of human blood. By the date of this paper it appeared, that this blood had been 
preterved much above a whole twelve month; and yet it appeared, through the glaſs, 


of 
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of a fine florid colour, and ſeemed to be little leſs than totally fluid. And indeed when 
we came to open the veſſel, which was carefully ſtopt with a good cork and hard ſealing. 
wax, we found no ill ſcent or other ſign of putrefaction in the mixture; and but a very 
ſmall portion of blood lightly clotted at the bottom; the reſt paſſing readily through x 
rag. So that the ſpirit of human blood ſeems to have a great embalming virtue; ſince 
it was able ſo long and well to preſerve ſix times its weight of a body ſo apt to con- 
crete and putrify, as human blood is known to be, and probably would have preſerved it 
much Jonger, it we had thought fit to proſecute the experiment. To this account of 
our trial 1 know not whether it will be worth while to add, that having broken it off 
that we might diſtill the above · mentioned mixture with a very gentle heat; the firf 
liquor, that aſcended, was not a ſpirit, but a kind of phlegm, though afterwards there 
came up, beſides a ſpirituous liquor, a volatile falt in a dry form. AE 

O this occaſion. I ſhall ſubjoin the following trial, long ſince made with a ſpirit, 
that I ſuppoſed to have been weaker than that, with which the lately mentioned experi- 
ments were made, . „ | 

In order to a deſign, that need not here be mentioned, I cauſed ſome filings of mars 

to be purpoſely made, that, being preſently employed, they might not contract any 
ruſt, whereby the operation of our liquor might be made doubtful. On theſe we 
poured ſome of our ſpirit, and having kept them together a while indigeſtion, we 
found, as we expected, that the liquor had wrought on the metal, and produced a 


confiderable quantity of a light ſubſtance, in colour almoſt like crocus, but ſomething. 


paler : and we alſo found more than we expected; for there appeared in the liquor good 


| ſtore of thin plates, like a kind of terra foliata, (as the chymilts ſpeak) which, after a 


very ſlight agitation, being held againſt the ſun-beame, exhibited the colours of the 
rainbow in ſo vivid a manner, as did not a little delight, as well as ſurpriſe the ſpecta- 
tors; but J did not perceive, that the taſte of the liquor was conſiderably martial. 


The ninth (ſecondary) TITLE. 


Of the tinctures, that may be drawn with ſpirit of buman blood. | 
Mos of thoſe extractions the chymiſts call tinctures, being, as I have elſewhere 
ſhewn, partial ſolutions of the bodies from which they are obtained, it will, I preſume, 
be eaſily granted, that ſince the ſpirit of blood is able (as in the foregoing title it has 
appeared to be) to diſſolve copper and zink, that are folid and metaline bodies, it will 
be able to extract tinctures out of divers others : but, that this power of our menſtruum 


may be rather proved than ſuppoſed, ic will not be amiſs to add a few inſtances of 
* | | 3 


Srixtr of blood being put upon Engliſh ſaffron, did ſoon acquire upon it a fine 


yellow colour. 


SP1R1T of blood being put upon powdered curcuma, or, as tradeſmen are wont to 
call it, turmerick, did, in the cold, extract from it a lovely tincture, like a rich ſolution 
of gold ; which probably (to intimate that upon the by) may prove a good de- 
obſtruent medicine, particularly in the jaundiſez in which diſeaſe turmerick, that is 
taken to be a kind A ; Eaſt-Indian ſaffron, is, upon experience, commended, and in 


this our tincture is united with ſpirit of human blood, which is very near of kin to 
ſpirit of urine, and probably at leaſt as efficacious ; with which liquor, when well 
rectified, I have had more than ordinary ſucceſs in the jaundiſe _ X 
To make ſome trial of the extracting power of the ſpirit of blood upon ſubſtances, 
that have belonged to animals, I thought it might particularly conduce to fome medica] 


purpoſes, to try, what it would do upon the ſolid part of human blood itſelf ſlowly 
Sn | 


tied, 


of HUMAN BLroop, 
dried, ſo as not to be burned, but only to be reducible, with ſome pains, to fine pow- 
der. Accordingly, upon this well-fifted powder of blood, we put ſome moderately 
ſtrong ſpirit of the ſame ſubject, on which the liquor began very ſoon to colour itſelf, 
even in the cold; and within no long time after, it appeared as red as ordinary French 
claret wine. This extraction made me ſuſpect, that the phlegm, that was not care- 
fully ſeparated from the ſpirit I then employed, might haſten the coloration of the 
menſtruum: for which reaſon I put upon another portion of the ſame powder ſome 
refified ſpirit of blood, ſo well dephlegmed, that it would not diſſolve a grain of the 
volatile ſalt of blood; and I found indeed, as I ſuſpected, that this menſtruum did not 
any thing near ſo ſoon draw a tincture, as the other had done; for after divers hours, 
the colour it obtained was but brown ; but, after ſome hours longer, the colour ap- 
peared to be heightened into redneſs, but yet manifeſtly inferior to that of the ſome- 
what phlegmatick ſpirit above-mentioned, whereto it did yet, in a longer time, grow 
almoſt equal. By this means we may not only diſguiſe the ſpirit of blood, but im- 
pregnate it with the finer parts of the unanalyſed ſolid body, which may poſſibly make 
the ſpirit a remedy more proper for ſome diſeaſes or conſtitutions : and this medicine [ 


ſometimes call the intire tincture of human blood, becauſe it conſiſts of nothing elſe 
but ſuch blood. | my. . 


| To ſhew, at length, that the ſpirit of human blood may extract tinctures out of ſome 


of the hardeſt bodies, I made the following experiment. | 
W᷑ took ſome choice filings of ſteel (for ſuch are thoſe, that are ſaved by the needle- 


makers) and having put them into a ſmall egg, we ꝓoured on them ſome highly recti- 


_ fied ſpirit of blood, and kept them all night in digeſtion in a moderate heat. The next 
day (but not early) we found the menſtruum turned of a browniſh red colour, that was 
deep enough. And ſome of the filings, that chanced to ſtick to the ſides of the glaſs, 
but were higher than the liquor could reach in its groſs body, ſeemed to have been, ei- 
ther by exhalations from the menſtruum, or perhaps by the tranſient contact of it, as it 
was pouring in, turned into a kind of yellow crocus martis. I mult not here forget, 
that having kept the menſtruum and the filings together in the forementioned egg, for 
ſome days longer, the colour was grown opacous, and appeared to be black, when it 
was looked on in any conſiderable hulk ; this laſt expreſſion I employ, becauſe it had 
another appearance, when it was ſomewhat thinly ſpread upon white paper. 
PERHAPS it may be a remark not altogether uſeleſs to phyſicians, among many of 
whom chalybeate remedies are in very great requeſt, if I add, that for reaſons not 
needful to be mentioned here, having a ſuſpicion, that our ſpirit would work upon 
ſteel, in another manner than the acid ſolvents wont to be uſed by chymiſts and phy- 


ſicians; we poured ſome of our tincture, drawn from filings of ſteel, upon a freſhly 


drawn tincture of galls, (infuſed in common water) and did not find, that this liquor 
would, with the infuſion, make any inky mixture, nor that the precipitate; that was 


quickly produced, was of a black, much leſs of a true inky colour ; though 1 have 


tound means to produce, in a trice, a black mixture, with other martial ſolutions and 
tinctures, which, for curioſity's ſake, I ſometimes made green, ſometimes red, ſome- 
umes yellow, and ſometimes, if I miſtake not, of neither of thoſe colours. 


have been the more expreſs, in ſetting down the particulars above delivered, be- . 


cauſe, I hope, they may be ſomewhat helpful to rectify the judgment of divers very 
ingenious modern phyſicians, eſpecially among the cultivaters of chymiſtry, who-build 
much upon a ſuppoſition, which, though 1 deny not te be ſpecious, I doubt is not 
folid, and I fear may be of ill conſequence. For, by the above recited trials, it may 
appear, that it is unſafe either to ſuppoſe, that if chalybeates be diffolved in the body, 
it muſt be by ſome acid juice; or, to conclude, that if the ſteel be diffolved by the 
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| The NATURAL HisTory 
of a fine florid colour, and ſeemed to be little leſs than totally fluid. And indeed when 
we came to open the veſſel, which was carefully ſtopt with a good cork and hard ſealing. 
wax, we found no ill ſcent or other ſign of putrefaction in the mixture; and but a very 
ſmall portion of blood lightly clotted at the bottom; the reſt paſſing readily through 4 
rag. So that the ſpirit of human blood ſeems to have a great embalming virtue; ſince 
it was able ſo long and well to preſerve ſix times its weight of a body ſo apt to con- 
crete and putrify, as human blood is known to be, and probably would have preſerved it 
much longer, it we had thought fit to proſecute the experiment. To this account of 
our trial I know not whether it will be worth while to add, that having broken it of 
that we might diſtill the above · mentioned mixture with a very gentle heat; the firſt 
liquor, that aſcended, was not a ſpirit, but a kind of phlegm, though afterwards there 
came up, beſides a ſpirituous liquor, a volatile falt in a dry form. 0 
Oy this occaſion. I ſhall ſubjoin the following trial, long ſince made with a ſpirit, 
that I ſuppoſed to have been weaker than that, with which the lately mentioned experi- 
ments were made. | Sg | 
Ix order to a deſign, that need not here be mentioned, I cauſed ſome filings of mars 
to be purpoſely made, that, being preſently employed, they might not contract any 
ruſt, whereby the operation of our liquor might be made doubtful. On theſe we 
poured ſome of our ſpirit, and having kept them together a while in digeſtion, we 
found, as we expected, that the liquor had wrought on the metal, and produced a 
conſiderable quantity of a light ſubſtance, in colour almoſt like crocus, but ſomething 
paler : and we alſo found more than we expected; for there appeared in the liquor good 
{tore of thin plates, like a kind of terra foliata, (as the chymilts ſpeak) which, after a 
very ſlight agitation, being held againſt the ſun-beams, exhibited the colours of the 
rainbow in ſo vivid a manner, as did not a little delight, as well as ſurpriſe the ſpecta- 
tors; but J did not perceive, that the taſte of the liquor was conſiderably martial. 


The ninth (ſecondary) T I T L E. 


Of the tinflures, that may be drawn with ſpirit of buman blood. 


Mosr of thoſe extractions the chymiſts call tinctures, being, as I have elſewhere 
ſhewn, partial ſolutions of the bodies from which they are obtained, it will, I preſume, 
be eaſily granted, that ſince the ſpirit of blood is able (as in the foregoing title it has 
appeared to be) to diſſolve copper and zink, that are ſolid and metaline bodies, it will 
be able to extract tinctures out of divers others: but, that this power of our menſtruum 
may be rather proved than ſuppoſed, it will not be amifs to add a few inſtances of 

Se1R1T of blood being put upon Engliſh ſaffron, did ſoon acquire upon it a fine 
yellow colour. . „ 

Se1RIT of blood being put upon powdered curcuma, or, as tradeſmen are wont to 
call it, turmerick, did, in the cold, extract from it a lovely tincture, like a rich ſolution 
of gold ; which probably (to intimate that upon the by) may prove a good de- 
obſtruent medicine, particularly in the jaundiſe; in which diſeaſe turmerick, that is 
taken to be a kind X x Eaſt-Indian ſaffron, is, upon experience, commended, and in 


this our tincture is united with ſpirit of human blood, which is very near of kin to 
ſpirit of urine, and probably at leaſt as efficacious ; with which liquor, when well 
rectified, I have had more than ordinary ſucceſs in the jaundiſe. 

To make ſome trial of the extracting power of the ſpirit of blood upon ſubſtances, 
that have belonged to animals, I thought it might particularly conduce to fome medica] 
purpoſes, to try, what it would do upon the ſolid part of human blood itſelf my 
| 2 | led, 
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dried, ſo as not to be burned, but only to be reducible, with ſome pains, to fine pow- 
der. Accordingly, upon this well-fifted powder of blood, we put ſome moderately 
ſtrong ſpirit of the ſame ſubject, on which the liquor began very ſoon to colour itſelf, 
even in the cold; and within no long time after, it appeared as red as ordinary French 
claret wine. This extraction made me ſuſpect, that the phlegm, that was not care- 
fully ſeparated from the ſpirit I then employed, might haſten the coloration of the 
menſtruum : for which reaſon J put upon another portion of the ſame powder ſome 
reQified ſpirit of blood, ſo well dephlegmed, that it would not diſſolve a grain of the 
volatile ſalt of blood; and I found indeed, as IT ſuſpected, that this meuſtruum did not 
any thing near fo ſoon draw a tincture, as the other had done; for after divers hours, 
the colour it obtained was but brown ; but, after ſome hours longer, the colour ap- 
peared to be heightened into redneſs, but yet manifeſtly inferior to that of the ſome- 
what phlegmatick ſpirit above-mentioned, whereto it did yet, in a longer time, grow 
almoſt equal. By this means we may not only diſguiſe the ſpirit of blood, but im- 


pregnate it with the finer parts of the unanalyſed folid body, which may poſſibly make 


the ſpirit a remedy more proper for ſome diſeaſes or conſtitutions : and this medicine [ 


ſometimes call the intire tincture of human blood, becauſe it conſiſts of nothing elſe 
but ſuch blood. . | 1 8 _ 


| To ſhew, at length, that the ſpirit of human blood may extract tinctures out of ſome 


of the hardeſt bodies, I made the following experiment. - 
Wx took ſome choice filings of ſteel (for ſuch are thoſe, that are ſaved by the needle- 


makers) and having put them into a ſmall egg, we ꝓoured on them ſome highly recti- 


fied-ſpirit of blood, and kept them all night in digeſtion in a moderate heat. The next 


day (but not early) we found the menſtruum turned of a browniſh red colour, that was 
deep enough. And ſome of the filings, that chanced to ſtick to the ſides of the glaſs, 


but were higher than the liquor could reach in its groſs body, ſeemed to have been, ei- 
ther by exhalations from the menſiruum, or perhaps by the tranſient contact of it, as it 


was pouring in, turned into a kind of yellow crocus martis. I mult not here forget, 
that having kept the menſiruum and the filings together in the forementioned egg, for 
ſome days longer, the colour was grown opacous, and appeared to be black, when it 
was looked on in any conſiderable bulk ; this laſt expreſſion I employ, becauſe it had 


another appearance, when it was ſomewhat thinly ſpread upon white paper. 
PERHAPS it may be a remark not altogether uſeleſs to phyſicians, among many of 
whom chalybeate remedies are in very great requeſt, if I add, that for reaſons not 
needful to be mentioned here, having a ſuſpicion, that our ſpirit would work upon 
ſteel, in another manner than the acid ſolvents wont to be uſed by chymiſts and phy- 


ſicians; we poured ſome of our tincture, drawn from filings of ſteel, upon a freſhly 


drawn tincture of galls, (infuſed in common water) and did not find, that this liquor 
would, with the infuſion, make any inky mixture, nor that the precipitate, that was 
quickly produced, was of a black, much leſs of a true inky colour; though | have 
tound means to produce, in a trice, a black mixture, with other martial ſolutions and 
tinctures, which, for curioſity's ſake, I ſometimes made green, ſometimes red, ſome- 
umes yellow, and ſometimes, if I miſtake not, of neither of thoſe colours. 


| have been the more expreſs, in ſetting down the particulars above delivered, be- 


cauſe, I hope, they may be ſomewhat helpful to rectify the judgment of divers very 
ingenious modern phyſicians, eſpecially among the cultivaters of chymiſtry, who-build 
much upon a ſuppoſition, which, though 1 deny not te be ſpecious, I doubt is not 
ſolid, and I fear may be of ill conſequence. For, by the above recited trials, it may 
appear, that it is unſafe either to ſuppoſe, that if chalybeates be diflolved in the body, 


it ys 2 7 ſome acid juice; or, to conclude, that if the ſteel be diſſolved by the 
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liquors of the body, it muſt be, ex prædominio, (as they ſpeak) alcaliſate; ſinte a fl. 
quor, that exerciſes a great hoſtility againſt acids, diſſolves it: and, by parity of reaſon 

one may probably infer tlie quite contrary of what they ſuppoſe; in regard that ſteeſ 
in our experiment, was (partially at leaft) diſſolved by what they call an alcali ; and 
conſequently ought to be, ex prædominio, of an acid nature. But of this hypotheſis 
we elſewhere purpoſely diſcourſe, and therefore ſhall here add nothing concerning it, 


but leave it to be conſidered, whether it would not be requiſite to, ſeek. out ſome other 


way, than phyſicians have hitherto pitched on, to explicate the manner of operation of 
chalybeate medicines in the human body ; and whether ſome uſe may not be made in 


medicine of martial remedies prepared by volatile alcalies, inſtead of acids. 


I put ſome ſpirit of human blood upon powdered amber, ſifted through a fine ſieve, 
and kept it in digeſtion for ſome days, giving it a pretty degree of heat; but we ob- 
tained not hereby any tincture at all conſiderable ; whether it was, that the ſpirit was 
not yet highly enough rectified, or that the amber (which was of a finer ſort of white 
amber) was not ſo proper to yield its tincture, as I have ſeveral times found courſer, 
but deeper coloured amber, to be. ONE 55 

To this (ninth) title may be referred the event, that followed, upon our having put 


ſome ſpirit of human blood upon that ſort of gum laccæ, that comes out of the Faſt 


Indies in grains, and (for that reaſon) is commonly called ſeed-lace : for the ſpirit we 

put upon this, though this be a reſinous gum, and of no eaſy ſolution, ſoon became 
tincted; which I expected it ſhould, becauſe I conjectured, that the redneſs, wont to 
appear in many of the ſeed-like grains, is but ſuperficial, and proceeds from ſome 
adhering blood of little (winged) inſects, that, by their bitings, occaſion the produc- 


tion of this gum upon the twigs of the tree where the Jac is found; on which twigs | 


have more than once ſeen ſtore of theſe gummous grains. So that the tincture ſeems 
not to be drawn from the lac itſelf, but rather to be afforded by the blood of theſe 
little animals, which the ſpirit of human blood, that will draw tinctures from dried 
man's blood, diſſolves; and this tincture may probably be a good medicine, ſince moſt 
of the inſets, uſed in phy ſick, as millepedes, lice, bees, ants, &c. even in our colder 
climates, afford medicines of very ſubtil and piercing parts, and of conſiderable 

os, ET ns 1 | | 


The tenth (ſecondary) T I T L E. 
Of the coagulating power of the ſpirit of buman blood. me 
Touch the ſpirit of human blood have ſuch a diſſolving power, as we have men- 


tioned, in reference to ſome bodies, yet, upon ſome others, it ſeems to have a quite 


contrary operation, I ſay ſeems, becauſe it may be queſtioned, (and I am not now 
minded to diſpute it) whether the effect I am going to ſpeak of be a coagulation, pro- 
perly ſo called, that one body makes of another, or a coalition of particles fitted, 


| when they chance to meet one another, (in a convenient manner) to ſtick together. 


But whate ver name ought to be properly given to the thing I am about to ſpeak of, | 
have found, by trial purpoſely made, that the highly rectified ſpirit of human blood 
being well mingled, by ſhaking, with a convenient quantity (which ſhould be at lealt 

equal)of vinous ſpirits, that will burn all away, (for if either of the liquors be phleg- 


- matic, the experiment ſucceeds either not at all, or not ſo well) there will preſently enſue 


a coagulation or concretion, either of the whole mixture, or a great portion of it, into 
corpuſcles of a ſaline form, that cohering looſly together, make up a mals, that has 
conſiſtence enough not to be fluid, though it be very ſoft: and in this form it may be- 
main, as far as I have yet tried, for a good while, perhaps ſeveral months, or weeks 
at leaſt, if it be kept in a cool place. Tha 


of Human BLOO p. 
The eleventh (ſecondary) T1TLE. 


of the precipitating power of ſpirit of human blocd. 


Or the precipitating power of ſpirit of human blood, I have yet obſerved nothing, 
that is peculiar z and therefore it may ſuffice to ſay in general, that, as far as I have 
had occaſion to try, it has, in common with thoſe other volatile ſpirits, which I elſe- 
where call urinous, a power of precipitating moſt bodies, that are diſſolved in acid 
menſtruums. I ſay moſt, becauſe (as I have elſewhere more fully ſhewn) it is an error, 
though a vulgar one, to ſuppoſe (as chymiſts and phyſicians are wont to do) that what- 
ever is diſſolved by an acid, will be precipitated by an alcali, as ſuch, whether fixed or 

volatile, which latter ſort they take the ſpirits of urine, blood, Cc. to be of: for 
there is no neceſſity this rule ſhould hold, when the body is of ſuch a nature, that it 
may be diſſolved as well by an alcali, as by an acid. And, though the hypotheſis of 
alcali and acidum allowed them not to think there were any ſuch bodies, yet I have in 
another paper experimentally evinced, that there are ſo: and it may be proved, with- 
out going very far, ſince we lately obſerved, * that good ſpirit of human blood would, 
in the cold, diſſolve both copper and zink, which are bodies, that will each of them 
be readily diſſolved by aqua-fortis and ſome other acid menſtruums. 5 

BaTING ſuch bodies as thoſe I have been ſpeaking of, I have not found, but that 
ſpirit of human blood precipitates other bodies diſſolved in acid menſtruums, much 
after the ſame manner, that ſpirit of urine and other ſuch volatile alcalies are wont to 
do, Of this, among other inſtances, I remember, that I made trial upon red-lead, 


#* L-e the 


eighth Ti- 
tle, 


or minium, diſſolved in the acid ſalt of vinegar, ſilver in -aqua-fortis, gold in aqua- 
regia, and tin diſſolved in an appropriated menſtruum. I alſo, with our ſpirit, pre- 


cipitated the ſolutions of divers other bodies, which need not here be named. But in 
regard of the great and frequent uſe, that men make of ſea ſalt, in preſerving and 
ſeaſoning what they eat, it may not be amiſs particularly to mention, that out of a 
ſolution of common ſalt, made in common water, we could readily precipitate, with 
the ſpirit of blood, a ſubſtance, that looked like a white earth; and fuch a ſubſtance 
] obtained in far greater quantity from that, which the ſalt-makers call bittern, which 


uſually remains in their ſalt pans, after they have taken out as much, or near as much 


falt, as would coagulate in figured grains. _ 3 5 
IE ſpirit of human blood does alſo make a precipitation of Dantzick vitriol diſſol- 
ved in water, but not, that I have obſerved, a total one; which you need not wonder 


at, becauſe it will diſſolve copper, which is one of the ingredients of blue vitriol. 
The twelfth (ſecondary) T IT L * 


Of the affinity between ſpirit of human blood, and ſome chymical oils, and vinous ſpirits. 
Tnovon in another + paper I declare myſelf, for reaſons there expreſſed, diſſatisfied 


with the vulgar notions of ſympathy, antipathy, friendſhip, affinity, hoſtility, Sc. enge 


that are preſumed to be found among inanimate bodies, yet, in this place, nothing or producti- | 


on of quali- 


forbids to employ the terms affinity, cognation, and hoſtility, in the lax and popular 


2 IO they are uſed, not only by the vulgar, but by ſchool-philoſophers and 
chymiſts. 5 : 


IT ſeems then, according to this acception of the word affinity, that there is ſuch a 
thing between rectified ſpirit of human blood and pure {ſpirit of wine; ſince we have 
tormerly (under the tenth title) obſerved, that, being put together, they will readily 

| 412 | concoagulate, 
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concoagulate, and continue united a long time. It is very probable, that the like 


aſſociation may be alſo made with other ardent ſpirit prepared by fermentation. 


Wr have likewiſe formerly noted, that our ſpirit will make a folution of the finer 
arts of human blood well dried; which inſtance I mention, on this occaſion, becauſe 
it ſeems to be the effect of ſome affinity or cognation, (as moſt men would call, what 
I would call mechanical congruity) between the ſpirit and the body it works on, in re. 
gard I found, by more than one trial purpoſely made, that a highly rectified vinous 
Ipirit (for if it be phlegmatic, the water may diſſolve ſome of the blood) would not 


(at leaſt in divers hours, that my trials laſted) draw any tincture from it. 


Wirz lixiviate liquors, ſuch as are made of ſalt of tartar, fixed nitre, &c reſolved 
in the air, or otherwiſe, the chymiſt will expect, that the ſpirit of blood ſhould have an 
affinity, ſince they eſteem all theſe liquors alcalies, though this be volatile, and thoſe 
be fixed. But though theſe liquors comport well with one another, yet we find not, 


that they ſtrictly aſſociate by 
to do with ſpirit of wine. 
See the Tu ſame ſpirit of blo 


ptoducibili- 


concoagulation, as we lately obſerved the ſpitit of blood 


od mingles readily with that ſpirit of vegetables, that I have 


| tyofchymi- Elſewhere given a large account of under the title of adiaphorous ſpirit; which argues, 


428 that there is ſome affinity between them, or rather, that there is not any manifeſt hoſti- 


lity or contrariety. 


Tus like relation may be found between ſpirit of blood and many other liquors, 


whichit were needleſs and tedious to enumerate, 


It may better deſerve the conſideration 


of a chymiſt, that though there is manifeſtly a near cognation between the ſpirit of hu- 
man blood and the oil, fince they both proceed immediately from the ſame body, yet 
even dephlegmed ſpirit of blood, being ſhaken, and thereby confounded with its oil, 
will quickly ſeparate again from it; though with ſpirit of wine (which is, according to 
the chymilts, a liquid ſulphur, as well as the oil) it will permanently unite, notwith- 
ſtanding, that theſe two liquors do (to ſpeak in their language) belong even to differ- 


ing kingdoms, the one to the animal, and the other to the vegetable. 


Wirz the eſſential oils (as chy miſts call them) of aromatic vegetables, or at leaſt 
with ſome of them, the well rectified ſpirit of human blood ſeems to have a greater 
affinity. For having taken a-dram of this liquor, and an equal weight of oil of anni- 
ſeeds, drawn in a limbeck, [per vęſicam] and ſhaken them well together, they made a 
ſoft, or ſemi fluid white coagulum, that continued in that form for a day or two, and 


it. 


probably would have longer done ſo, if I had not had occaſion to proceed further with 


IT may not be impertinent, on this occaſion, to take notice, that becauſe I preſumed, 


that, though ſpirit of blood would not totally mix with eſſential oils, (as chymilts 
call them) it might either communicate ſome ſaline parts to them, or work a change in 
them; I digeſted a while, ina glaſs with a long neck, ſome rectified ſpirit of human 
blood, with a convenient quantity of oil of anniſeeds drawn in a limbeck, and found, 
as I expected, that the oil grew coloured of a high yellow, and afterwards attained 
to a rednels; which experiment I the rather mention, becauſe it may poſſibly afford 


you a hint about the cauſe. 


the liquors of the body. 


Upon the forementioned affinity, or congruity, o 


of ſome changes of colour, that are produced in fome of 


f the ſpirit of blood, with that of 


wine, and with (ome) eſſential oils, I founded a way of taking off the offenſive ſmell 
of ſpirit of human blood, which is the only thing, that is likely to keep the more deli- 
cate ſort of patients from employing ſo uſeful a medicine, as this will hereafter appear 
to be, But, to deal with a philoſophical candour, I mult not conceal from you, that, 
till exp-rience ſhall be duly conſulted, I ſhall retain a doubt, whether the way em. 


3 


ployed 


OY 
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loyed to deprive our ſpirit of its ſtink, will not alſo deprive it of part of its efficacy: 
1 5 on the other ſide, I conſider it as a thing probable enough, that theſe aromatiſed 
ſpirits may, by being 1% e with many of the finer parts of the oils employed 
to correct their odour, be likewiſe endowed with the virtues of thoſe oils, which are 
hquors, that chymiſts not improbably believe, to conſiſt of the nobleſt parts of the 
vegetables, that afford them. £0 | 
To aromatiſe the ſpirit of human blood, we employed two differing ways, the firſt 
whereof was this: we took a convenient quantity of well rectified ſpirit of blood, and 
having put it into a glaſs egg, we added to it as much, or (what may in many caſes 
more than ſuffice) half as much eſſential oil of anniſeeds, for inſtance ; and having 
ſhaken theſe liquors together to mingle them very well, we placed the glaſs in a fit poſture 
in a furnace, where it ſhould not have too great a heat: by which means, the ſlight texture 
of the coagulum being diſſolved, part of the oil (fometimes a great portion of it) appeared 


by itſelf floating at the top of the ſpirit ; whence being ſeparatcd by a tunnel or otherwiſe, 


the remaining liquor was whitiſh and without any ſtink ; the ſmell predominant in it being 
that of the anniſeeds, of which it taſted ſtrongly, though the ſaline ſpirituous part of the 
blood did in this liquor retain a not inconſiderable degree of their briſk and penetrant taſte. 


Tur other way I thought of to aromatiſe our ſpirit of blood, was by employing a 
medium to unite it with eſſential oils : for which purpoſe, in a vinous ſpirit ſo de- 


phlegmed, that in a ſilver ſpoon it would totally burn away, we diſſolved, by ſhaking 
a convenient proportion, as an eighth part, or a far leſs (according to the ſtrength of the 
oil) of an eſſential oil (of anniſeeds, for inſtance;) and to this ſolution we added an equal 
quantity, or ſome other convenient one, of our rectified ſpirit of blood; and having, by 
ſhaking them, mixed them as well as we could, we ſuffered the expected coagulum (which 
was ſoft and not uniform) to reſt for ſome time, after which it appeared, that ſome of 


the oil was revived, and ſwam in drops diſtinct from the other liquor, which conſiſted of 


a mixture of the two ſpirits, impregnated with the particles of the oil they had inter- 


cepted and detained. This liquor abounded with little concretions, made by the con- 
coagulation of the ſanguineous and vinous ſpirits, and theſe, with a very gentle heat, 


ſublimed in the form of a volatile ſalt, to the upper part of the glaſs; which falc 
ſeemed to have a much leſs penetrating odour, than the meer volatile ſalt of human 

blood, but had quite loſt its ſtink, and yet retained a conſiderable quickneſs, and ſome- 
what of the ſcent of the anniſeeds; the remaining liquor alſo was deprived of its ill 
ſmell, and moderately imbued' with that of the oil. dM 


I thought it worth trying, whether there would be any affinity between our ſpirit 


(which I perceived contained in it many latent particles of an oleaginous nature) and 


the highly rectified oil of petroleum, which is a mineral bitumen: and having ſhaken 


together a convenient quantity of theſe two liquors in a new vial, they preſently turned 


into a white mixture. And though, after it had for many hours been left to ſettle, the 
greater part of the oil ſwam above the ſpirit, yet there appeared betwixt the two li- 
quors a good quantity of a whitiſh matter; which ſeemed to be ſomething, that had 


been produced by the precipitation or union of many particles of the ſpirit and oil, that 


were more diſpoſed than the reft to combine with one another. 
The thirteenth (ſecondary) TITLE. 


Of the relation between ſpirit of human blood and the air. 


R Tram the contact of the air has a ſpeedy and a manifeſt operation upon human 
lood, is ellewhere ſhewn by ſome experiments of an Italian virtuoſo, ſignior — 
and ſome of mine, But whether, after human blood has had its texture ſo much al- 


tered.” 
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two or three days to grow paler again. 
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tered, as it uſes to be by diſtillation, it will retain any peculiar relation to the air, 1 hays 
not been able to make trials enough to determine; but, however, it will not be ami 
to ſet down the chief experiments I made on this occaſion, becauſe they may be con. 
ſiderable, as parts of our hiſtory, though they ſhould not be ſo, as arguments deciſive 


of our controverſy. | 
Tux firſt experiment was quickly made, by thinly ſpreading upon a piece of white 
paper, (which ought to be cloſe, that it may not ſoak up the liquor) ſome ſmall filings 
of copper, and wetting them well, without covering them quite over, with a few drops 
of ſpirit of blood; for, by this means, being very much expoſed to the free air, the 
action of the liquor was ſo much promoted, that within a minute or two it did, even 
in the cold, begin to acquire a bluiſh colour, and in fewer minutes, than one would 
have expected, that colour was ſo heightened, as to become ceruleous : but, when [ 
put another parcel of the ſame filings into a vial, and covered them with ſpirit of 
blood, and then ſtopt the vial, to keep it from intercourſe with the external air, the 
liquor would not in ſome hours acquire ſo deep a colour. „ 
THe other experiment we made, in order to the late propoſed inquiry, was the ſame 
for ſubſtance, that I had formerly made, (and have elſewhere at large delivered) with 
the ſpirit of urine, and with that of fal-armoniac, ſave that, to ſpare our ſpirit of 
blood, we employed a far leſs quantity of it, than we did of either of the forementioned 


liquors. For, having, in a clear cylindrical vial of about an inch diameter, put more 
filings of copper than were requiſite to cover the bottom, we poured upon it but ſo 


much ſpirit of human blood, as ſerved to ſwim a finger's breadth, or about an inch, 


above them. This liquor, becauſe of the quantity of air, that was contained in the 
vial, did within few hours acquire a rich blue colour; and this, after a day or two, 


began to grow more faint, and continued to do ſo more and more, till it came to h. 
almoſt loſt; but, yet the liquor was not altogether lympid, or colourleſs, as I have 


often had it with ſpirit of urine, or of ſal armoniac; which remains of bluiſhneſs I was 


apt to attribute to the great quantity of air, that was included in the vial with fo ſmall 
a quantity of hquor : and though I thought it not impoſſible, but that length of time 
might deſtroy theſe remains of bluiſhneſs alſo, yet, not having leiſure to wait ſo long, 
I unſtopped the vial, and perceived, as I expected, that in a very ſhort time, perhaps 
about two minutes of an hour, the ſurface of the liquor, where it was touched by the 
newly entered air, became ceruleous, and in a ſhort time after, perhaps leſs than a 
quarter of an hour, the whole body of the liquor had attained a deeper cojour than that 
of the ſky ; which colour, the vial being ſeaſonably and carefully ſtopped, began in 
Tres experiments would, I queſtion not, to many ſeem manifeſtly to infer a great 
cognation or affinity (for I know not well what name to give it) between the ſpirit of 
human blood and the air. But, though I ſhall not deny the concluſion, as it is an 
aſſertion, I dare not rely on the validity of the inference ; becauſe, I have, for curi- 
oſity's fake, made the like experiments ſucceed with other ſpirits abounding with vola- 
tile ſalt. 1 foreſee it may very ſpeciouſly be pretended, that thoſe trials ſucceeded upon 
the account of ſome ſpirituous parts of the blood, ſince ſpirit of urine is made of a 
liquor ſeparated from the blood; and that, though the ſal-armoniac that is made in the 
Eaſt, may conſiſt in great part of camel's urine, yet, that, which is made in Europe, 
(where camels are rarities) and is commonly ſold in our ſhops, is made of man's urine, 
and conſequently its ſpirit may well be preſumed to be impregnated with ſpitit of hu- 
man blood. And I confeſs, that when this conſideration came firſt into my mind, it 
appeared ſo probable, that I ſhould perhaps have acquieſced in it, if it were not for 
what | am going to ſubjoin; namely, that I found by trial, carefully made, that we 
| | | anothe 
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another volatile ſpirit, made without any ſubſtance, that is afforded by the body of 
man, I could,. with filings of copper, make an experiment very analogous to that above 
related. But, becauſe, in this trial the reiterated contact of the air produced, in the 


liquor, not a ceruleous, but a green colour, I am willing to ſuſpend my judgment about 
the problem lately propoſed, till experience ſhall have further informed me. 


I know not, whether it will be worth while to relate, that having, in an unſtopped 


glaſs, put ſome ſpirit of human blood into a receiver placed upon our pneumatic en- 
gine, and withdrawn the incumbent air by pumping; the ſpirit of blood ſeemed to 
afford leſſer and fewer aerial bubbles, than ſuch a quantity of common water itſelf 
would probably have done: but, as I lately intimated, I know not, whether this obſer- 
vation be conſiderable, becauſe, being not willing to weaken, by expoſing it, a freſh 
parcel of ſpirit, 1 know not,” whether the paucity of air, obſerved in that lately men- 
tioned, were accidental or not. | 48 5 


The fourteenth (ſecondary) T I 1 1. 8. 


Of the hoſtility of the ſpirit of human blood to acids, whether they be in the form of liquors 
| | 5 or fumes. 5 

Tn ar there is in the ſpirit of human blood ſuch a thing, as a chymiſt or a vulgar 
philoſopher would call hoſtility, or an antipathy in reference to acids, has been plainly 
enough, though very briefly, intimated in a paſſage belonging to the third of the pre- 


cedent titles. But, yet, it may not be impertinent to add in this place, that our ſpirit 
of human blood exerciſes this hoſtility againſt more than one ſort of acid ſpirits, though 


perhaps they differ not a little from one another, as ſpirit of ſalt, ſpirit of nitre, ſpirit 
and oil of vitriol, agua-fortis, aqua-regia, Sc. and not only againſt factitious acids, 
but againſt natural ones too, the ſpirit of human blood may diſcover a manifeſt hoſtility, 
as I found by the conflict it would make with newly expreſſed juice of lemons, which 
it would put into a confuſed agitation, accompanied with bubbles. And this was yer 


the more evident, when I employed the volatile ſalt of blood, that is, the ſpirit in a dry 


form: for having ſqueezed upon a parcel of this ſome juice of lemons, there was pte. 
ſently excited a great commotion, accompanied not only with froth, but with noiſe. 


But (to return to the ſtrongly acid liquors made by diſtillation) whether the great com- 
motion, and froth, and hiſſing noiſe, that uſually follows upon the mixture of ſpirit of 


human blood with any of theſe menſtruums, do proceed from a true hoſtility, or an 
antipathy deſervedly ſo called, or elſe by a motion to coaleſcence or union; or an effect 
of the diſturbed motions proper to the differing, but now confounded, liquors; or 
laſtly, a conſequent of ſome impediment, which the new texture of the mingled li- 
quors gives to the free paſſage of ſome æthereal or other ſubtil permeating matter or 


fluid, I ſhall not take upon me to determine; but rather, to what I lately told you of 


the at leaſt ſeeming contrariety of the ſpirit of human blood to acid ſpirits, I ſhall 


add, (what perhaps you did not expect) that this hoſtility extends even to the inviſible 


effluvia or emanations of theſe liquors, as may be readily. ſeen in the following way, 
that I long ſince pitched upon to make it not only viſible but manifeſt, | 

Tuns is eaſily done by putting any ſtrong acid ſpirit, as of ſalt, or of nitre, Sc. 
into a vial ſomewhat wide-mouthed, and ſome well dephlegmed ſpirit of blood into 
another; for when 1 purpoſely inclined theſe glaſſes ſo towards one another, that their 
lips did almoſt touch, and their reſpective liquors were ready to run out, though nei- 
ther of the liqnors did at all viſibly fume whilſt they were kept aſunder, though the. 
glaſſes were unſtopped, yet, as ſoon as the liquors came to be approached in the way juſt 
do mentioned, the fumes meeting each other in the air would make coalitions, which. 


3 | would: 


pre- 
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would be manifeſtly viſible in the form of aſcending ſmoke, which was wont at fr: 
to ſurprize the delighted ſpectators; and this production of ſmoke would continue a 
good while, if the vials were not ſevered to make it ceaſe, which, upon their remove, 
it would preſently do. I have divers times practiſed a more eaſy way of making theſe 
fumes conſpicuous z but it belongs more to another paper, and what has been now de- 
livered may ſuffice for my preſent purpoſe. ahh {by . 

Yer, it may not be improper to take this occaſion to acquaint you with an experi- 
ment, that I made to obſerve what the contrary ſalts, that abound in our ſpirit of 
blood and in ſome acid liquors, would produce, when they were combined and brought 
into a dry form. I ſhall therefore annex a tranſcript of the experiment I ſpeak of as 1 
find it regiſtred in one of my note- bos. A oa 

[We took ſome pure volatile ſalt of human blood, and having juſt ſatiated it with 
ſpirit of nitre, we ſlowly evaporated away the ſuperfluous moiſture, that the acid and 
urinous ſalts might be united into a dry concretion, from which my deſign was to ſe- 


parate them again, the ſalt of blood in its priſtine form, and the ſpirit of nitre in the 
orm of ſalt-petre. To effect this, we put the compounded ſalt into a ſmall bolt head 


with a long and flender neck, and then added to it a convenient quantity of ſalt of 


tartar, and as much diſtilled water, as would ſuffice to make the mixture ſomewhat li- 


quid, to promote the action of the contrary ſalt, upon one another. By which mutual 
actions we ſuppoſed, that the ſaline ſpirits of nitre, being more congruous to the fixed 
ſalt than to the volatile, would forſake the ſalt of blood, (which it detained before 


from flying away,) and give it leave to ſublime; and accordingly, having kept the 


glaſs, wherein the mixture was made, for a competent time in a convenient heat, we 


obtained what we looked for, ſince a good proportion of fine volatile falt aſcended, in 


a dry form, into the neck.] 


Havixo put to ſome of the ſpirit of human blood a ſmall quantity of exceeding 
ſtrong ſpirit of nitre, there was, upon the conflict of the two liquors, excited ſo great 
a quantity of thick white fumes, that I could not but wonder at it, having never ſeen 


any thing of that kind comparable to it. And theſe fames circulating long in the cavity 
of the glaſs, whereaf perhaps a tenth part was full of liquor, did many of them, 


though the veſſel were wide-mouthed, fall back and run down the ſides of the glaſs 


into the ſtagnant mixture, as if they had compoſed ſtreams of a milky liquor. And 


when at length, after theſe fumes had diſappeared, we dropt in a little more of the 


ſame ſmoking ſpirit of nitre, the like ſtrange plenty of white exhalations did preſently 
enſue, and continue to circulate a great while in the open glaſs, the mixture, in the 


mean while, appearing reddiſh, Being ſettled, and ſeeming to-have been ſo diſcoloured 


by a fattiſh ſubſtance, we put to it a little rain or diſtilled Mater, and having by filtra- 


9 
9 


tion ſeparated it from the faces, and lowly evaporated the thus clarified liquor, the | 


ſaline parts ſhot into cryſtals much of the ſhape, and croſſing one another much after 


the manner, of ſtiriz of falt-petre z but their colour after a while appeared yellow, as 
if ſome oily ſubſtance were yet mixed with them. | 1 


N. B. Tnoucn on ſeveral occaſions the ſpirit of blood appeared thus oily, yet, | 
remember, I had not long fince ſome diſtilled from another parcel of blood, which, 


after having been kept a year, was limpid- and colourleſs, like an ordinary vegetable 
ſpirit, | ? * | | 
: Sou of the forementioned cryſtals being put upon well kindled charcoals, did pre- 
ſently melt and burn away, with a noiſe not unlike ſalt- petre; but the flame ſeemed not 
quite ſo halituous, and was more differing in colour, being not at all blue but very 
yellow. After the deflagration was quite paſt, I was curious to fee, if any fixt ſub- 
ſtance was left upon the coals, and jound it to be ſomewhat odd; for it was not io f 
| | N ng N 


mory, or to my thoughts, about it. 
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f nt colour, nor of an incoherent body, like aſhes, but a little lump of a dirty co- 
| Joured matter, in which I could not perceive an alcaliſate taſte, and indeed ſcarce any at 
all: and this brittle ſubſtance (for ſuch it was) being held in the flame, became red hot, 


without appearing deſtroyed by that ignition, no more than afterwards it did by being a 
good while kept upon a glowing coal. 8 | 


The fifteenth (ſecondary) T IT L E. 


Of the medicinal virtues of ſpirit of human blood outwardly applied. 
Havins reſided for many years laſt paſt in a place ſo well furniſhed with learned 


phyſicians as London is, I was careful to decline the occaſions of entrenching upon their 
profeſſion, And though that care did not always ſecure me quiet, yet, I did it ſo far, 


as that you, to whom my circumſtances are not unknown, will not, I hope, expect, 
that I ſhould ſay much upon my own experience, of the medicinal virtues of ſpirit of 


human blood; yet, ſince I had ſome few opportunities to get trials made by practi- 
tioners in phyſic, (who were pleaſed very willingly to make them for me,) that I may 
not leave this ſubject wholly ' untouched, I will ſubjoin what occurs, either to my me- 
WIV I conſider, that, as far as I have obſerved, we do not meet regularly with 
any acid ſubſtance, (except perhaps in the ſuccus pancreaticus) in a ſound human body; 


(for the fixt ſalt of blood does itſelf much reſemble ſea-falt, whether its ſpirit be acid 
or no;) whereas the ſeveral parts of it, whether ſolid, as bones, or liquid, as blood, 


afford in diſtillation ſtore of liquor impregnated with volatile ſalt; I am induced to 


think it probable, that the ſpirit of human blood, wherein ſuch a ſalt abounds, and 


whereof it is the main and predominant ingredient, is like to have notable operations 
upon the human body, and afford medicines of great efficacy in many of its diſeaſes. 


And though againſt moſt of theſe it is to be internally given, yet there are ſome, againſt 


which it may be ſucceſsful, when but externally adminiftred. 8 
Foa, as well rectified ſpirit of human blood abounds with very ſubtle particles, 
which in point of taſte, odour, diffuſiveneſs and penetrancy, do much reſemble thoſe of 
ſtrong ſpirits of urine, of hartſhorn, and of ſal-armoniac; ſo one may very probably 
expect to find the ſame vertues in the ſpirit of blood, that experience has manifeſted to 
belong to thoſe other ſpirituous liquors. : 5 

I have ſeldom, if ever, ſeen any medicine operate ſo nimbly in fits of the mother, 
as a well dephlegmed ſpirit of ſal-armoniac ; which, as I formerly noted, is in effect 
mainly a ſpirit of urine, which itſelf is granted to be a liquor ſeparated from blood: 
for this ſpirit being held to the noſes of hyſterical women, has often in a trice, to the 
wonder of the by-ſtanders, fetched them out of their fits. Nor is this the conſiderableſt 
effect, that I have had of this ſpirit, for ſometimes it has, with a ſtrange quickneſs, 


brought to themſelves patients, that were fallen to the ground, and either really were, 


or were judged to be, epileptical : and even in agonizing perſons, where it could not 
recover them, it would frequently for the time bring them out of their ſwoons, and 
make them know and underſtand the aſſiſtants, and perhaps ſpeak to them too; of 


which, if it were needful, I could give more than one inſtance. But I ſhall rather 


add, that if nature be not quite ſpent, and the caſe wholly deſperate, this may be of 
great advantage, becauſe it allows the phyſician ſome (though perhaps bur little) time, 
and a good opportunity to adminiſter other remedies, which the patient, unleſs excited 
and brought to himſelf, would not be made to take. Of which I ſhall give you a me- 
morable inſtance in a patient of the very learned Dr. Willis who being in the fit of 


an apoplexy, when he was neceſſitated to go from her out of the town, and leave her 
Vor. IV, 4 K | 
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would be manifeſtly viſible in the form of aſcending ſmoke, which was wont at firſt 
to ſurprize the delighted ſpectators; and this production of ſmoke would continue x 
good while, if the vials were not ſevered to make it ceaſe, which, upon their remove, 
it would preſently do. I have divers times practiſed a more eaſy way of making theſe 


fumes conſpicuous z but it belongs more to another paper, and what has been now de- 
livered may ſuffice for my preſent purpoſe. N a 


Yer, it may not be improper to take this occaſion to acquaint you with an experi. 
ment, that I made to obſerve what the contrary falts, that abound in our ſpirit of 
blood and in ſome acid liquors, would produce, when they were combined and brought 
into a dry form. I ſhall therefore annex a tranſcript of the experiment I ſpeak of as 1 
find it regiſtred in one of my note-books. . e e 

[Wr took ſome pure volatile ſalt of human blood, and having juſt ſatiated it with 
ſpirit of nitre, we ſlowly evaporated away the ſuperfluous moiſture, that the acid and 
urinous ſalts might be united into a dry concretion, from which my deſign was to ſe- 
parate them again, the ſalt of blood in its priſtine form, and the ſpirit of nitre in the 
form of ſalt-petre. To effect this, we put the compounded ſalt into a ſmall bolt head 


with a long and flender neck, and then added to it a convenient quantity of ſalt of 


tartar, and as much diſtilled water, as would ſuffice to make the mixture ſomewhar li- 
quid, to promote the action of the contrary ſalt, upon one another. By which mutual 
actions we ſuppoſed, that the ſaline ſpirits of nitre, being more congruous to the fixed 
{alt than to the volatile, would forſake the ſalt of blood, (which it detained before 
from flying away,) and give it leave to ſublime; and accordingly, having kept the 
glaſs, wherein the mixture was made, for a competent time in a convenient heat, we 


obtained what we looked for, ſince a good proportion of fine volatile ſalt aſcended, in 


a dry form, into the neck.) 


Havinc put to ſome of the ſpirit of human blood a ſmall quantity of exceeding 
ſtrong ſpirit of nitre, there was, upon the conflict of the two liquors, excited fo great 
a quantity of thick white fumes, that I could not- but wonder at it, having never ſeen 
any thing of that kind comparable to it. And theſe fames circulating long in the cavity 


of the glaſs, whereaf perhaps a tenth part was full of liquor, did many of them, 


though the veſſc] were wide-mouthed, fall back and run down the ſides of the glaſs 
into the ſtagnant mixture, as if they had compoſed ſtreams of a milky liquor. And 
when at length, after theſe fumes had diſappeared, we dropt in a little more of the 
ſame ſmoking ſpirit of nitre, the like ſtrange plenty of white exhalations did preſently 
enſue, and continue to circulate a great while in the open glaſs, the mixture, in the 


mean while, appearing reddiſh. Being ſettled, and ſeeming toad e been ſo diſcoloured 


by a fattiſn ſubſtance, we put to it a little rain or diſtilled Water, and having by filtra- 
tion ſeparated it from the feces, and lowly evaporated the thus clarified liquor, the 
ſaline parts ſhot into cryſtals much of the ſhape, and croſſing one another much after 


the manner, of ſtiriæ of ſalt- petre; but their colour after a while appeared yellow, as 
if ſome oily ſubſtance were yet mixed with them. | 


*. 


N. B. Troucn on ſeveral occaſions the ſpirit of blood appeared thus oily, yet, I 


remember, I had not long fince ſome diſtilled from another parcel of blood, which, 


after having been kept a year, was limpid- and colourleſs, like an ordinary vegetable 
ſpirit, | 9 3 


Sour of the forementioned cryſtals being put upon well kindled charcoals, did pre- 


ſently melt and burn away, with a noiſe not unlike ſalt- petre; but the flame ſeemed not 


quite ſo halituous, and was more differing in colour, being not at all blue but very 
yellow, After the deflagration was quite paſt, I was curious to ſee, if any fixt ſub- 


light 
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naht colour, nor of an incoherent body, like aſhes, but a little lamp of a dirty co- 
| Joured matter, in which I could not perceive an alcaliſate taſte, and indeed ſcarce any at 
all: and this brittle ſubſtance (for ſuch It was) being held in the flame, became red hot, 
without appearing deſtroyed by that ignition, no more than afterwards it did by being a 
good while Kept upon A glowing coal. | 


The fifteenth (ſecondary) T IT L E. 


Of the medicinal virtues of ſpirit. of human blood outwardly applied. 


Havinc reſided for many years laſt paſt in a place ſo well furniſhed with learned 
phyſicians as London is, I was careful to decline the occaſions of entrenching upon their 
profeſſion, And though that care did not always ſecure me quiet, yet, I did it ſo far, 


as that you, to whom my circumſtances are not unknown, will not, I hope, expect, 


that I ſhould ſay much upon my own experience, of the medicinal virtues of ſpirit of 
human blood; yet, ſince I had ſome few opportunities to get trials made by practi- 
tioners in phyſic, (who were pleaſed very willingly to make them for me,) that | may 
not leave this ſubje& wholly ' untouched, I will ſubjoin what occurs, either to my me- 
mory, or to my thoughts, about it. 5 33 5 

Wren I conſider, that, as far as I have obſerved, we do not meet regularly with 
any acid ſubſtance, (except perhaps in the ſuccus pancreaticus) in a ſound human body; 
(for the fixt ſalt of blood does itſelf much reſemble ſea-ſalt, whether its ſpirit be acid 


or no;) whereas the ſeveral parts of it, whether ſolid, as bones, or liquid, as blood, 
afford in diſtillation ſtore of liquor impregnated om volatile ſalt; I am induced to 


think it probable, that the ſpirit of human blood, wherein ſuch a ſalt abounds, and 


whereof it is the main and predominanr ingredient, is like to have notable operations 


upon the human body, and afford medicines of great efficacy in many of its diſeaſes. 
And though,againſt moſt of theſe it is to be internally given, yet there are ſome, again 


which it may be ſucceſsful, when but externally adminiſtred. is 5 
Tosa, as well rectified ſpirit of human blood abounds with very ſubtle particles, 
which in point of taſte, odour, diffuſiveneſs and penetrancy, do much reſemble thoſe of 


ſtrong ſpirits of urine, of hartſhorn, and of ſal-armoniac; ſo one may very probably 


expect to find the ſame vertues in the ſpirit of blood, that experience has manifeſted to. 


belong to thoſe other ſpirituous liquors. 


I have ſeldom, if ever, ſeen any medicine operate ſo nimbly in fits of the mother, 
as a well dephlegmed ſpirit of ſal- armoniac; which, as I formerly noted, is in effect 


mainly a ſpirit of urine, which itſelf is granted to be a liquor ſeparated from blood: 


for this ſpirit being held to the noſes of hyſterical women, has often in a trice, to the 
wonder of the by-ſtanders, fetched them out of their fits. Nor is this the conſiderableſt 
effect, that I have had of this ſpirit, for ſometimes it has, with a ſtrange quickneſs, 
brought to themſelves patients, that were fallen to the ground, and either really were, 
or were judged to be, epileptical : and even in agonizing perſons, where it could not 
recover them, it would frequently for the time bring them out of their ſwoons, and 


make them know and underſtand the aſſiſtants, and perhaps ſpeak to them too; of 
But I ſhall rather 


Which, if it were needful, I could give more than one inſtance. 
add, that if nature be not quite ſpent, and the caſe wholly deſperate, this may be of 
exeat advantage, becauſe it allows the phyſician ſome (though perhaps but little) time, 

and a good opportunity to adminiſter other remedies, which the patient, unleſs excited 
and brought to himſelf, would not be made to take. Of which I ſhall give you a me- 
morable inſtance in a patient of the very learned Dr. Villis's who being in the fit of 
an apoplexy, when he was neceſſitated to go from her out of the town, and leave her 
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in that condition, he committed her to the care of a very ingenious phyſician, who 
(whether by his direction or no, I rememher_not) came to me to acquaint me with 
it, complaining, that they could not hope for any ſuceſs of their remedies, in regard 
ſhe was ſo ſtupid, and had ſhut her mouth fo cloſe, that they could not get any 
down: whereupon I gave him, and told him the uſe of, a very ſubtile ſpirit, that! 
had by me for ſuch caſes, though I remember not, whether it were of ſal-armoniac 
or ſome other volatile or liquid alcali ; by applying which to her noſe, the phyſician 
found he could preſently make her open her eyes, and in part come to herſelf, but 
then ſhe would again, when the glaſs was removed, ſoon relapſe into her former con. 
dition. Wherefore, having by thoſe frequent viciſſitudes gained ſome time, and got a 
medicine for his purpoſe, he then held the glaſs to her noſe for a good: while together; 
by which means ſhe fo recovered her ſenſes, that ſhe knew the by ſtanders, and being 
exhorted to take a medicine, that was offered her, which they told her would do her 
much good, ſhe underſtood them, and ſwallowed it; and though afterwards, upon the 
removal of the vial, ſhe relapſed into a ſenſeleſs ſtate, yet by the help of the urinous 
ſpirit they kept her alive, till the very briſk medicine ſhe had taken began to act its 
part, and make a copious evacuation, which did not only rouſe her, but little by little 
relieve her: ſo that in a ſhort time ſhe happily eſcaped a danger, that was judged to 
be very hardly, if at all, ſuperable by any medicines. But here I muſt pive you no- 
tice, that in ſuch difficult and deſperate caſes I am not content, that a vial, with a 
ſomewhat long neck, be held to the noſe, but ſometimes order, that little pellets of 
lint or cotton, or of thin rags, be dipt into the ſpirit and thruſt up into the noſtrils. 
And the ſame thing I would adviſe, if need ſhould require it, in the adminiſtration of 
ſpirit of human blood. And as, for external uſes, I make a particular preparation of 
ſpirit of ſal-armoniac, or of urine, that is more ſtrong and penetrant than that, which 
is made the more ordinary way: ſo, if I had been furniſhed with ſtore of ſpirit of 
blood, I would have handled it in a not very unlike manner. And, however, with the 
little I had, I made the following experiment for trial's ſake. We took ſome dried vo- 
latile falt of human blood, (being then better able to ſpare that than ſpirit,) and put to 
it as much ſpirit of nitre, as would juſt ſerve to ſatiate it; and then by evaporation we 
obtained thence an anomalous kind or compounded ſalt, which afterwards, becauſe 
we defired a medicine in a dry form, we ſublimed from a convenient quantity of a well 
choſen fixed alcali, (if I miſtake not, we took an equal weight of ſalt of tartar,) fit 
to retain not only the phlegmatic parts, but the oleaginous too, which oftentimes lie 
concealed in volatile falts and liquors, wherein they do not at all at firſt appear, and 
unto which the greateſt part of the fœtid or offenſive ſmell may probably. be impured : 
by this means we obtained a dry white ſalt of a very piercing ſmell. But I had no 
opportunity to try this ſublimed ſalt upon diſeaſed perſons ; for whoſe ſake I alſo made 
uſe of another way to bring over the ſaline part of blood in a liquid form, (which, 
for the uſe of ſmelling, I for the moſt part prefer to the dry :) for which purpoſe we 
mixed two parts of dried human blood with three parts of lime, and then diſtilled 
them with a pretty ſtrong fire; by which means we obtained, as we expected, a pretty 
deal of ſpirit, unaccompanied with any volatile ſalt in a dry form: which ſpirit ſeemed, 
even without rectification, to bave a ſtronger ſmell, and a more fiery taſte, than other 
ſpirit of blood after a rectification. And I gueſſed, that if we had taken more cr 
ſt:onger lime, we ſhould have had leſs oil and a more piercing ſpirit, ſince the lime 
would probably have retained moſt of the oil, and perhaps all the ſuperfluous moiſture. 
| have likewiſe often found, that lighter h-ad-achs have been cured in leſs (and per. 
haps much lefs) time than a quarter of an hour, by the bare ſmell of ſome of theſe well 
depurated volatile alcalies; and if I miſ-remember not, I have been relieved, pow 
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larly by that of H. B. and I have very rarely for theſe many years uſed, or (thanks be 
to God) needed any other medicine to free myſelf from pains of the head. And even 
violent and durable pains of that part have been, if not quite removed, yet much leſ- 
ſened by the ſame remedy often reiterated, which I have likewiſe obſerved to be uſu- 
ally enough very effectual in faintings, eſpecially thoſe of hyſterical and hypochondria- 
cal women; which makes it probable, that our ſpirit of human blood, which is a li- 
quor, that in many qualities maniteſtly reſembles other volatile alcalies, (and perhaps 
{urpaſſes them,) and which, when well freed from its oil, can by few, if by any, be 
diſtinguiſhed from other urinous ſpirits, may, by its odour, be available in the foremen- 
tioned maladies. I expect you ſhould tell me, that the ill ſcent of ſpirit of blood will 
hinder that ſex from uſing it externally, to divers of whoſe diſtempers it is the moſt 
proper. To this it may be anſwered, that moſt of thoſe, that find themſelves in pain 
or danger, would be content to be eaſed or reſeued by an unpleaſant medicine: for we 
may apply to health, what Veſpaſian ſaid of the tax, that was paid him upon the ſcore 
of urine, Lucri bonus odor ex re qualibet. And accordingly we ſee, that ladies themſelves 
ordinarily make uſe in ſuch caſes of burnt feathers, and in theſe and ſome others of 
Caſtoreum, Galbanum, and Aſa fetida, whoſe ſmells are offenſive enough to men. But 
for the more delicate and nauſeous patients, one may much leſſen the offenſive odour of 
our ſpirit by long digeſtions, or by reiterated or ſkilful rectification, And if even 
then they cannot be reconciled to the odour of ſo good a remedy, that odour may (as 
was formerly intimated on another occaſion) be corrected by uniting it with a conve- 
nient quantity of highly rectified ſpirit of wine; by which means it may perhaps (for I 
am not ſure of it) loſe ſomewhat of its penetrancy, as well as of its urinous odour, 
but yet may remain ſubtile and active enough for divers good purpoſes. And if you would 
not only correct the ſmell of the ſpirit of blood, but make it afford a fragrant one, you 
may do it by diſſolving in the ſpirit of wine a convenient quantity of ſome aromatic, 
or other well ſcented chymical oil, whoſe proportion may be found by letting it fall drop 
after drop into the vial, and frequently ſhaking it to mingle the liquors well, till you 
find by your ſmell, that the offenſive odour of the ſpirit of blood is ſufficiently ob- 
ſcured; or (if you will not only correct it, but perfume the liquor) that the mixture is 
ſufficiently imbued with the grateful odour of the oil, wherewith you compounded it. 
I ſhall add on this occaſion, that, if we aim chiefly at correcting or changing the 
ſmell of ſpirit of blood, we may uſefully employ a chymical oil, more mild or tempe- 
rate than the aromatic ones of cinnamon or cloves. For trial purpoſely made has in- 
formed me, that if the oil of Rhodium (which is much eſteemed by pertumers) be 
ſincerely and ſkilfully made, (which I fear it is not over frequently) a very few drops of 
it will make an ounce of alcohol of wine fo fragrant, that this ſolution being ſhaken 
together with a convenient quantity (perhaps much leſs than an equal one) of well recti- 
fied ſpirit of human blood, there will emerge a mixture, that I found to have a ſcent 
briſk enough, and yet to be not only free from ſtink, but imbued, though not ſtrong- 
ly, with the odoriferous particles of the Rhodium. 5 
I muſt not here omit, that divers happy practitioners, as well phyſicians as profeſſed 
chymiſts, do highly extol the oil of amber againſt convulſion fits and other diſtempers 
of the brain and genus nervoſum : and indeed experience has ſo recommended ſome me- 
diccines of amber to me, that, in ſome caſes, there are few, that I more willingly give 
or take. And beſides the great character, that Helmont has left of amber diſſolved in 
ſpirit of wine, experience has brought ſuch credit to it in divers caſes, (for there are 
ſome caſes and conſtitutions, wherein I ſuſpect it of too much heat) that many patients, 
as well women as men, had much rather endure the ſmell, than deny themſelves the 
benefit of the tincture or the oil. And if you have any ſuch patients, perhaps you will 
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not be ill pleaſed to be advertiſed, that you may, according to the formerly mentioned 
way, employ the high tincture of amber taken with ſpirit of wine, to correct the odour, 
and increaſe (at leaſt in number) the vertues of ſpirit of human blood. And becauſe 
it requires ſome ſkill, and not ſeldom a pretty deal of time, to draw this tincture from 
crude amber, though finely powdered, I bethought myſelf of the following way to 
draw ſpeedily a ſtrong tincture from the oil itſelf ; for, though this oil will not, even 
by long ſhaking, diſſolve throughly in ſpirit of wine, as the aromatick and other oils 
lately mentioned will do; yet I found, that, by well ſhaking thoſe two liquors tOpe- 


ther, and leaving them to ſettle at leiſure, though they would ſeparate into diftin& 


maſſes, yet the ſpirit of wine would, even in the cold, extract from the oil a fine tine. 
ture of a high yellow-colour, little, if at all, different from that of the oil itſelf : of 


which tincture I afterwards mixed as much with ſpirit of blood, as ſufficed to obſcure 
the urinous ſmell, and make that of the oil of amber ſomewhat predominant, and as 


we judged, more ſubtile and briſk than it was before. 


THrREE things more I have to intimate concerning the external uſe of our ſpirit of 
blood. The firſt is, that by what has been ſaid of the good effects it may have, when 


(after it has been, by the lately mentioned or other preparations, imbued with chymi- 


cal oils) it is ſmelt to, I would by no means be thought to deny, that it is, after theſe 


Changes, fit to be alſo inwardly employed, as I ſhall have, &er long, occaſion more 


particularly to declare, My ſecond admonition ſhall be, that, whereas in ſome mix- 


tures it will be hard to hit upon the proportion of the chymical oil, or other things 


employed to correct the ſmell] of the ſpirit of blood, ſo exactly, but that, after the 
mixture has had ſome time to ſettle, a ſeparation of ſome oleaginous parts will be made; 
the bulk of the mixture may be freed from it, by pouring all into a glaſs tunnel ſome- 
what ſharp at the bottom, after the manner uſed among chymiſts to ſeparate oils from 
other liquors, and then the mixture, that will run through before the oil, may be kept 


cloſe ſtopt in a vial by itſelf, and the fragrant oil (unleſs it be of cinnamon or cloves) re- 


ſerved for other uſes. And whereas frequently, if not moſt commonly, if the vinous 
ſpirit were ſufficiently rectified, there will, by the concoagulation of the ſaline and 
urinous particles, be produced a kind of ſalt; you may either pour the liquid part 
from it into another vial, and uſe each of them ſeparately without more ado, or elſe, 
without thus ſeparating them, you may ſublime, with a very gentle warmth, as much 
as will aſcend from the reſt of the mixture in a very dry form. And this /al volatile 
oleoſum of ſpirit of blood, when it was duly prepared, I found to be deprived of its 
former bad ſcent, and perhaps endowed with a fragrant one, and yet to have an odour 
more ſubtile, briſk, and piercing, than I had thought it reaſonable to expect. The 
third and laſt thing I would advertiſe, is, that beſides thoſe medicinal uſes, that may 
be made of the odours of ſpirit of blood ſimple or compounded, it may have conſider- 
able vertues, applied in ſubſtance as a liquor, by way of fomentation or otherwiſe ; 
which I think the more likely, becauſe the ſpirit of ſal · armoniac has been much com- 
mended for mitigating the ſharp pains of the gout, and is ſaid to have been ſucceſsfully 


uſed in the Ery/fpelas. And when I conſider, that our liquor is very ſpirituous and 


penetrating, and fo fit to ſtrengthen and reſolve, and alſo of an alcaliſate nature, which 
fits it to mortify acidities; it ſeems very probable, that, by vertue of theſe and other 
friendly qualities, it may, by being applied in its liquid form, prove good in divers 
caſes, where the chirurgeon's or phyſician's help is wont to be required. | 

Bur it is high time for me to proceed from the external to the internal uſes of the 
ſpirit of human blood. TO | 


The 
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O the medicinal vertues of the ſpirit of human blood inwardly uſed. 


I have long been prone to think, that it is not neceſſary the number of ſpecificatly 
different morbific matters, (as phyſicians call actually noxious humours or other ſub- 
{tances) in the human body ſhould be near ſo great, as that of the diſeaſes ite oxi- 
ous to; and conſequently, that every diſeaſe, that has a diſtin name aſl «34, o ir, £ 
does not always require a diſtinct ſort of peccant matter to produce it; but that the 
ſame hurtful humour, or other agent, may produce ſickneſſcs, that paſs for different 
ones, (and accordingly have diſtinct denominations) only as the ſame morbific agent's 
bad effects are diverſified, partly by its own greater or leſſer quantity, and more or 
leſs active qualities, and partly (and indeed chiefly) by the particular natures, or ſtruc- 
tures and ſituations of the parts, that it invades. To this opinion I have been led by 
divers inducements, that I ſhall not now ſtay to ſet down ; eſpecially, ſince the pro- 
bability of it may be eaſily deduced, from what frequently enough occurs among ſick 
perſons, of the metaſtaſes of morbific matters; the ſame acid or ſharp humour, for 
inſtance, producing ſometimes a cholic, ſometimes after that a palſey, ſometimes a 
cough, ſometimes a flux of the belly, ſometimes an ophthalmia, ſometimes a violent 
head-ach, ſometimes convulſions, and ſometimes other diſtempers ; as the peccant 
humour, or other noxious matter, happens primarily to invade, or afterwards to be 
tranſlated to, this or that particular part of the body. And to the hitherto propoſed 
notion it is very agreeable, that one remedy, by being capable victoriouſly to oppugn 
one or two of the principal kinds of morbific matter, may be able to cure differing 
diſeaſes, eſpecially if it be endowed with any variety of active vertues. And upon 
this ground I am apt to think, that the ſpirit of human blood, ſkilfully prepared and 
adminiſtred, may be a good remedy in no ſmall number of internal affections of the 
human body. And indeed volatile alcalies in general have been in England ſo proſ- 
perouſly made uſe of in phyſick, ſince the year 1656, (about which time I had the 
good fortune to contribute ſo to introduce them, as to bring them by degrees into re- 
queſt, by divulging eaſy ways of making them, as well as by declaring their virtues) 
that I ſee ſmall cauſe to doubt, but that they will hereafter be more generally eſteemed 
and employed, than yet they are, and will little by little invite phyſicians to prefer them 
to a great many vulgar remedies, that, for want of better, are yet in common uſe, 
though they clog or weaken the patient, and want divers advantageous qualities, that 
may be found in volatile alcalies. For (to apply what has been ſaid to our preſent ſub- 
ject, as an inſtance, that may ſerve for other urinous ſpirits) the ſpirit of human blood | 
is endowed with divers qualities, that are both active and medicinal; For it mortifies F 
acid ſalts, which are the cauſes of ſeveral diſeaſes, and if I miſtake not, of ſome, that | |. 
are not wont to be imputed to them. It is a great reſolvent, and, on that ſcore, fit | | 
to open obſtructions, that produce more than a few diſeaſes. It is both diaphoretick = 
and diuretick, and, on both theſe accounts, fit to aſſiſt nature to diſcharge divers noxi- 11 
ous ſalts, and expel divers contagious or malignant corpuſcles, that offend her. It | | 
reſiſts putrefaction and coagulation of the blood, gives it a briſkneſs and ſpiri- 49 
tuoſity, that promotes the free circulation of the blood, to which it is congeneal ; i J 
by which means (though not perhaps by theſe only) ir becomes a good cordial, { | 
and probably againſt ſome poyſons an antidote. And, which is none of the leaſt, f 
nor leaſt extenſive, vertues, it is very friendly to the genus nervoſum, and upon 
that account is like to be very proper in fits of the mother (as they are called,) 1. 
convulſions, ſome ſorts of head-achs, palſies, incipient apoplexies, ſome fort 1 
of aſthmas, Sc. It is alſo balſamical in ſome circumſtances, and may have divers f 0 
| 
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The NATURAL His TORY 
other virtues, that have not yet been obſerved. For a medicine, that does not weaken, 
nor cauſe great evacuations, nor clog: the ſtomach, nor is blemiſhed with the exceſs of 
any manifeſt quality, but has in itſelf a complex of ſo many uſeful powers, may rea- 
ſonably be ſuppoſed, likely to be available in more than a few diſeaſes: ſince a 

ood part of thoſe, that human bodies are liable to, may be powerfully oppugned by 
Vine of thoſe excellent qualities, one o more, whole confluence may be found in the 
ſpirit of human blood. | * | 7 | 

I preſume therefore, that one may rationally propoſe it, as likely to be a good reme- 
dy in many diſtempers, eſpecially wherein either ſpirit of urine, or the urinous ſpirit of 
ſal-armoniac, have been found ſucceſsful medicines z ſuch as hyſterical fits, pleuriſies, 
coughs, ſome ſcorbutick diſtempers, convulſions, apoplexies, ſome kinds of fevers, 
head-achs, the jaundice, &c. But I formerly prepared you not to expect, that I ſhould 
ſay much of the virtues of the ſpirit of human blood (inwardly given,) upon my own 
perſonal experience. And therefore I ſhall not ſcruple to tell you, that Helmont him- 
ſelf, as little as he is apt to praiſe other than his own, or the Paracelſian, arcana, more 
than once commends the ſpirit of cruor, (though that be, in his ſenſe of the word, 
not yet fully elaborated human blood) againſt the epilepſy, which, he ſays, it will cure 
even in adult perſons, which is a virtue he expreſsly denies the ſpirit of urine. Anda 
famous writer about the hermetick phyſick (but, if I miſtake not, better verſed in 


divers other parts of learning, than in chymical arcana,) though he ſo far depretiates 


ſpagyrical preparatious, as to commend the utility but of a very few of them, is plea- 


| fed to put the diſtilled liquor of blood into the number of thoſe very few, that he 


vouchſafes a good character to. Fla. a, 
I am the more inclined to give credit to theſe praiſes of ſpirit of blood, becauſe, as 
I remember, this was the medicine, that I made uſe of in the following caſe. A 


young lady, in whoſe family the conſumption was an hereditary diſeaſe, was moleſted 
with a violent and ſtubborn cough, that was judged conſumptive, and looked upon by 
thoſe, that gave her phyſick as not to be cured by any other way, than a ſeaſonable 


remove from London into the French air; but ſhe was already fo far gone and weakened, | 


and there remained ſo much of the winter, that it was judged ſhe would die before the 


ſeaſon would make it any way fit for her to undertake fo long and troubleſome a jour- 

ney ; but if ſhe could be kept alive till the end of the ſpring, there would be ſome 
hopes ſhe might in France recover. On this occaſion being ſollicited by ſome friends of 
hers and mine, to try what I could do to preſerve her, I ſent her ſome ſpirit of human 


blood very carefully prepared and rectified, (to which I gave ſome name, that I do not 


well remember,) upon the uſe of which ſhe manifeſtly mended, notwithſtanding the 
unfriendlineſs of the ſeaſon ; inſomuch, that about the end of February, ſhe had gained 
relief and ſtrength enough to venture to croſs the ſeas, and make a journey to Mont- 
pellier, whence in autumn ſhe brought home good looks and recovery. If I much 
miſ-remember not, the ſame ſpirit of blood, made very pure and ſubtile by the help 
of a lamp furnace, was the medicine, that I put into the hands of an ingenious and 
ſucceſsful phyſician, who complained to me, that he had a patient, that had quite 
puzzled him, as well as baffled the endeavours of other eminent doors, whom the 
difficulty of the caſe had invited at ſeveral times to try their ſkill upon him. This man 
was frequently obnoxious to ſuch violent and tormenting fits of the head-ach, that he 
could not endure the light, and was offended with almoſt every noiſe or motion, that 
reached his ears; inſomuch, that he was forced to give over his profeſſion, which was 
that of a taylor : but upon the conſtant uſe of the before-mentioned ſpirit of blood, 
(for the other medicines he took were much inferior to it, and had not before been 
available) he received ſuch relief, as made him with great joy and thankfulneſs _ | 


of HUMAN BLroovp. 
to the exerciſe of his trade; and the phyſician, to whom I gave the remedy for him, 
told me one circumſtance too conſiderable to be here omitted; namely, that the patient 


having, by our famous Harvey's advice, been uſed to bleed once in two or three 
months, the phyſician counſelled him, notwithſtanding his recovery, not abruptly to 


break off this ancient cuſtom ; and the patient thereupon ſent for the ſame chirurgeon, 
that had been formerly wont to let him blood, and to complain of the great badneſs of 
his blood; but when this chirurgeon, who knew not what had been done to the patient, 
came to open a vein again, and perceived what kind of blood it afforded, ſo he was ſur- 
prized, that he ſtopped the operation, and aſked the man with wonder, how he came by 
ſuch florid blood, adding, that it was pity to deprive him of ſo well conditioned a 
iquor. N 5 SE 
147 NE medicinal vertues, hitherto mentioned, belong to the ſpirit of human - blood, 
as it is pure and ſimple : but it is not improbable, that it may acquire other, and per- 
haps nobler, faculties, if it be dexterouſly corrected, diverſified, or united with 
dients, that is, in a word, ſkilfully altered or compounded. . 

'Tazst things may be performed ſeveral ways; for they may be done, either by uni- 
ting, as well as one can, by long digeftion, or frequent cohobations, the ſpirit of hu- 
man blood with the oils, ſalt, and (if need be) phlegm, of the ſame concrete, into 
ſuch a kind of mixture, as ſome chymiſts call Cly/us. 

Ox, ſecondly, by uniting the ſpirit of blood with acids, as with ſpirit of nitre, 
ſpirit of vinegar, ſpirit of verdegreaſe, oil of vitriol, Cc. and employing theſe mix- 
tures, either in their liquid form, or reduced, by evaporation, into chryſtals, or other 


fit ingre- 


ſalts; and making uſe of theſe, either as they are, or after a kind of analyſis of them, 


Os, thirdly, by uniting our ſpirit with metalline ſolutions, as of gold, ſilver, mer- 


cury, and with ſolution of minium, made with ſpirit of vinegar, by mixture of which 
liquor with ſpirit of blood, and a ſlow evaporation of them, I remember I have had 


pretty ſtore of finely figured chryſtals. 


o 


Ox, fourthly, by diſſolving in ſpirit of blood, carefully dephlegmed, ſulphur open- 


ed with ſalt of tartar. | 
Ox, elſe, by diſſolvi 


ſteel, that are wont to be made with acids, may probably have ſome virtues, diſtinct 
from thoſe of the known remedies made of that metal. 

Bur I cannot ſtay to enumerate the ſeveral ways, whereby the ſpirit of human blood 
may be made ſerviceable to the medicinal art. 

though I have already taken notice of in the foregoing title, and therefore can ſcarce 
mention without ſome repetition, yet I think 1 ought not to pretermit it on this occa- 
lion; partly becauſe, whereas it was formerly propoſed with reſpe& only to the out- 


ward uſes of it, I ſhall now conſider it with reference to the inward ; and partly be- 
tauſe, by this wa 


our ſpirit of blood. VER” 5 

TH1s operation may be performed two ways, whereof the former is more ſim- 
ple than the latter. The firſt is, to add to well rectified ſpirit of blood a double 
weight, or about an equal one, (as the liquors, eſpecially the volatile alcali, are more 


\ 


or leſs ſtrong) of alcohol of wine: for theſe liquors, being well ſhaken together, will, 


m very great part, coagulate into falt, which, with a very gentle heat, will ſublime in 
a dry torm, in which I found it to have loſt almoſt all its offenſive ſmell. And though, 
againſt this way of proceeding I know it may be objected, (as was formerly intimated) 
that the efficacy of the medicine may, as well as the urinous ſmell, be much weakened 
by this Preparation; yet I found this ſalt to retain a conſiderable degree of quickneſs 


and 
= : 


ng in it ſome metalline bodies, as copper, Zink, and iron, 
which laſt will afford a martial liquor, that, differing much from other preparations of 


Yet one preparation there 1s, which 


: 
* 
bl 
L 
* 
1 
* 
7 
© 
5 
* 
? 
2 
* 
1 
4 
: 
iS 
£ 
; 
* 
1 
. 
* 
in 
: — 
4 * 
Fu 
* 
o 
* 4 
> 
«' 
7 
_— 
FT 
zt 
a7 
: 
ny 
«ks 
81 
— 
* 
9 
2 
1 
4 


7 
* 
* 
1 
4 


y of proceeding, we may, at once, correct, diverſify, and compound 


> N 2 — 
K 2 r 
* i hal 


_ — — th N — _ =- g 
= — * ——— — 
* — —_— 
3 — ge * 
3 — 7 
PR 
- 9 4 5 2 2 
x a + 
— —_ ' 


_ 
— 
- 
" 


— * * 
e i 
* A = 
| . * 5 * _— lap ww 8 Stet yn tio 9 1 hy ov 5 of 
PE HITS — — Suede — . is ho te 99% © tees tae 2322 
rr 3 

* 2 a — — * «3-5, a$+e7: 

* 2 + 


= _— 
þ. Ia - * - * 203 © 
e ne. a6." dp 
2 . - — 


— 


- 
—_— 


: * N 3 WT RI od 
OS. +3 2 2 ä a * 1 a 


ff 36-44 - 5 131 — — ME. 8 3 23 2 «< TI — th, 2 

— E * l * * 08 4 ddd ITE. "- \ _ = : > l N - 

ad - \ * 8 2 1 - 8 - 7 ws A \ 8 = 2 = — * * 
s 9 as * . - * — . 1 5 8 I G - ow N — 2 7 
77 8 „ _— 4 N 94 32 1 r +5 SW» of we Fi p 4H | ? r a 5 7 7 hat _ —_ we —— _ 
. 1 — 5 N ; Utes os l 4 * * A s l — r ** N . — » 
„Pb. oe · eum ww:ꝙG̃ 7 ea, „„ ͤ . — 2 — 
N 


Ly ER 
n 
* — 282 

E 


Nee . 
. 


2 E 0 2 80 6 * FT 
„ wo bs * . 
* 4 Wes * ” HL , 
if f 9 Sr A . 
. % ws ET. 1 * 
1 , þ- x ' 


enough mixed for the patient to take them commodiouſly. 
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| The NATURAL HisTory - 
and penetrancy, which its volatility kept me from thinking ſtrange. And experience 
has perſuaded me, that divers of theſe compounded, or, if I may ſo ſtile them, re. 
ſulting ſalts, (which ſome chymiſts call ſalia enixa, for all agree not in the ſenſe of 
that name) though they ſeem to have their activity clogged, may have conſiderable 


operations both in chymiſtry and phyſic. And why the emergent ſalt we ſpeak of, ma 


not be of that number, I ſee no ſufficient cauſe; [N. B.] eſpecially fince ſuch a kin] 
of mixture, though made with another urinous ſpirit, has had ſuch effects in fevers, 


as I thought extraordinary, Nor is the liquor, that our compounded falt leaves be- 


hind, to be thrown away, ſince, if it be dephlegmed, it may afford a not deſpicable 
liquor, both for medical and mechanical uſes, of which it may here ſuffice to haye 
given you in general this hint. TER | | ERIE 

And if the more ſimple way of altering the ſpirit of human blood, be carried on a 
little further, by diſſolving in the alcohol of wine, before the conjunction of the two 
ſpirits be made, a convenient proportion (as perhaps 4 twentieth, or twenty - fourth part) 
of an eſſential chymical oil, as of cloves, anniſeeds, marjoram, Cc. the volatile ſalt, 


that will be ſublimed from this mixture, will not only be deprived of its ſtink, but en- 


dowed with the ſmell and the reliſh of the oil; which, by bein; 


g thus united with a ſalt 
very ſubtile and friendly to nature, will leſs over-power and offend the brain and ſto- 


mach, than mere chymical oils are wont to do ; and being affociated with ſuch agile 
and penetrating corpuſcles, will with them gain admiſſion into the more inward re- 
ceſſes of the body, and there exerciſe the virtues, that belong to the vegetables, that 
afforded the oils, or, at leaſt, to the oils themſelves. In theſe odoriferous aromatic 


mixtures, the oleaginous particles are, by the intervention of the ſaline ones, brought 


ro mix readily with other liquors, and even with aqueous vehicles, and to continue long 


And thus, by this one 
method, there may be a multitude of alia volatilia oleoſa, that is, of pleaſing, ſub- 


tile and efficacious remedies for inward uſes, prepared, even as many as the phyſician 


or chymiſt ſhall pleaſe to make eſſential oils, (or others, that will diſſolve in alcohol of 


wine ;) and if theſe be drawn from cephalick plants, as marjoram, roſemary, lavender, 
Sc. or from cephalick ſpices, as nutmegs, cinnamon, Cc. they will probably afford 
very briſk and grateful medicines, to relieve and comfort the brain and ſpirits ; as they 


may the heart, liver, and other viſcera, if, in the ſublimation, the ſaline particles of 
blood be affociated with thoſe of oils drawn from vegetables, whoſe virtues do pecu- 
liarly reſpect thoſe parts. : ED: 


OTHER ways might be here propoſed of making remedies, whereof the ſpirit of 
blood ſhould be the main ingredient. But I willingly leave that work to yourſelf, and 
thoſe of your profeſſion, if you think fit to proſecute it; ſince my preſent taſk does 


not require, that I ſhould write like, what I am not, a profeſſed phyſician, but like 


what I endeavour to be, a diligent natural hiſtorian. And for the ſame reaſon 1 pur- 
poſely forbear to inſert here ſome chymical proceſſes, that I have met with, of reme- 
dies, that admit of diſtilled blood, though I have alſo declined the mention of them, 
tor two other reaſons; one, that the authors do not recommend them upon their own 
experience; and the other, that theſe medicines being much more compounded, than 
thoſe I lately propoſed, wherein our ſpirit is mingled but with ſome one chymical oil 
or other diluted wich alcohol of wine, their preparations are leſs fit for my deſign, 
which leads me to conſider the effects of human blood upon patients, leſs as they are 
ſanative, than as they are ſigns of qualities, whoſe knowledge tends to the diſcovery of 


the nature of ſpirit of human blood, and ſo of that blood itſelf. 


AnD this, Sir, it may ſuffice to have, at preſent, ſet down, touching the bil- 
tory of the ſpirit of human blood; of which, and of the other parts conſtituting 2 
f | | re 


Ar AvPENDrI x. 


fed body, or obtainable from it, I might have given you a far lefs incomplete account, 
if 1 had had more leiſure; and if, for want of materials to make experiments upon 
the entire liquor, and the concreted and ſerous parts of it diſtinctly, and eſpecially to 
afford a ſufficient quantity of the ſpirit, I had not been fo ſtraitened, that I was fain 
to leave many things untried, and to try ſome others in much leſs quantities, and 
much more unaccurately than otherwiſe ſhould have been done by, Sir, 15 

——A errands | e. 
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join an appendix to each of the natural hiſtories, that I drew up, or deſigned, 
of particular ſubjects; it would be needleſs to trouble you with them in this 
place, where it may therefore ſuffice to advertiſe you, that the following particulars 1 
have thrown together, as they occured to me, to be annexed to the foregoing hiſtory 
of human blood, are made up of two forts : ſome, which through haſte, or other- 
wiſe, were ptætermitted, when they ſhould have been ranged under one. or other of 
the foregoing titles, and fo are anſwerable to thoſe, that in the firſt part of theſe me- 
moirs were called paralipomena; and others, that are, for the moſt part, of kin to 
thoſe, that are there ſtiled addenda; though ſome of them may be judged to deſerve 
better the name of ſupernumerary, which yet I thought fit to let paſs among the reſt, 
becauſe, though they do not directly belong to any of the diſtinct titles of our hiſtory, 
| yet they may obliquely be referred to one or other of them, or are at leaſt capable of 
being made ſome way ſubſervient to the general deſign of the hiſtory itſelf. But the 
- paucity of the particulars, that I am at preſent furniſhed with makes me fear ir may 
ſavour of oftentation, if in ſo much penury of matter, I ſhould curiouſly refer the 
particulars, that now occur to me, to the differing titles, primary and ſubordinate, that 
have been enumerated in the ſchemes of our intended hiſtories. And therefore, till I 
be better ſtocked with materials, I ſhall forbear to make ſcrupulous references of them, 
or ſo much as conſtantly diſtinguiſh the paralipomena, from the other addenda; con- 
tenting myſelf to refer ſome of them in a general way, and in the order they chance to 
come to hand, to that part of the memoirs, whether the ſecond, the third, or the 
fourth, to which they reſpectively ſeem moſt to belong. | 5 


H AVING elſewhere mentioned the reaſons, that moved me to think it fit to ſub- 


IT is hoped, that neither connection nor ſtile will be expected in laoſe notes, haſtily 


ſet down, at ſeveral times, to ſecure the matters of fact, then freſh in memory, from 
being, as to any neceflary circumſtances, forgotten. 


„ * 


Sour trials may ſeem to have been made extravagantly, and quite at random, which 


perhaps would be otherwiſe thought of, but that I judged ir not worth while, eſpecially 
writing in haſte, to ſpend time in. ſetting down the inducements I had to make them, 
or the aims I had in them. FOUR 3 . ENS 
Lam well aware, that ſome few of the following trials may ſeem but repetitions of 
others, recited in the body of the hiſtory. But theſe were added on purpoſe, that 
where the event of both trials was the ſame, they might confirm one another, which, 
where the ſubje& has lain uncultivated, is oftentimes a deſirable thing; and where they 
iſagree in any conſiderable circumſtances, their difference may occaſion further trials, 
and in the mean time keep us from building dogmatical- concluſions vpon the circum- 
ſtances, wherein they differ. 
Wr | 


«2 Parti- 


745 


746 


— 1 ,. EI —˙¾;. retro > = — — 
" __—" 8 hy m ab Bails 9 * 4 TEL. £4 6.4 
Dd * r my $a * 9 9 ; ind 


An APPENDIN. 


Particulars referrible to- the ſecond part of the H1s T 0 1. 
FT 


Tu proportion of the ſubſtances obtainable from dried human blood being, 281 
formerly noted, very difficult to be determined, becauſe. of that difficulty, and the 
importance of the inquiry, I thought fit to employ ſome blood, that I made a ſhift to 
collect, ſince the writing of the ſecond part of the foregoing hiſtory, in making ano- 
ther experiment, that we may make the nearer and ſafer eſtimate, of the quantities of 
the diſtinct ſubſtances ſought after. For this end I cauſed twelve ounces of dried blood 
to be carefully diſtilled by an expert laborant, well admoniſhed of the difficulty of his 
taſk, and the exactneſs he was to aim at in performing it. The diſtillation being 
ended, the ſubſtances obtained were brought me, with this note of their quantities. 
Twelve ounces of dried human blood yielded, of volatile ſalt and ſpirit together, five 
ounces, of which we poured off from the wet falt zx1j +.' 54 gr. fo that there re- 
mained Zitj+. Zij- . 6 gr. of volatile ſalt; of fœtid oil there were two ounces ; of caput 
mortuum four ounces and two drams: fo that, in ſpite of all his care, there was loft, 
by ſticking to the retorts and other glaſſes, (which, I preſumed, retained little elſe than 
the more viſcous oil and phlegm) and by avolation of ſome more ſubtile parts, (eſpeci 


ally upon pouring the liquors from veſſel to veſſel) about fix drams. The four ounces 


and two drams of caput mortuum, being diligently calcined, afforded but ſix drams and 
a half of aſhes: of which very great decrement, the accenſion and conſumption of the 
more fixed oleaginous part ſeems to be the cauſe. And if it be ſo, we may ſuppoſe, 
that there is a far grea er proportion of oil in human blood, than has been hitherto 
taken notice of. Theſe aſhes were not white or grey, as thoſe of other bodies uſe to 
be, but of a reddiſh colour, much like that of bricks; and yet the watchful laborant 


affirmed he could eaſily know them to be true aſhes, becauſe, that whilſt there remained 


any thing oily or combuſtible in the caput mortuuu, it would look like a throughly 
kindled charcoal (which it would continue to do far longer than one could expect:) but 


vhen that combuſtible ſubſtance was quite waſted, the remaining caput mortuum would | 


look, in the fire, like dead and ordinary aſhes, though, when they were cold, they ap- 
peared and continued red. Theſe aſhes, being carefully elixiviated, afforded five ſcruples 


of white fixed ſalt, beſides a little, which being caſually got into the contiguous ſand, 


and thence recovered by water, and reduced to the like white ſalt, amounted to about 
a ſcruple more: ſo that there remained for the terra damnata thirteen ſcruples and 
about a half, that is, a good deal above twice the weight of the ſalt; whence it ap- 
pears, that according to this analyſis, the pure fixed ſalt of human blood is but between 
the 57th and 58th part even of dried blood, and therefore probably, amounts but to 


the 150th, or perhaps to the 150th part (in weight) of blood, as it flows from the vein 


opened by a lancet; and the fixed earth, or terra damnata, is to the dried blood, that 
affords it, as 19 and about a half to one. | | 


s EXPERIMENT II. 

Ix regard the foregoing experiment, and another of the like nature formerly men- 
tioned, were made with dried and pulverable blood of ſeveral perſons put together, 
though I knew it would be ſcarce poſſible, in fo ſmall a quantity of blood, as could 
obtain, at once, from one perſon, to find out, with any accurateneſs, the quantities,of 


the ſeveral ſubſtances it was capable of affording ;. yet, to be able to make ſome toler- 


able eſtimate grounded upon experience, I was invited. to make a trial, whoſe ſucceſs, 


An 


though in one part of it unlucky, was regiſtered as follows: 


1 


An ArrpRNDI x. 
Ay entire parcel of human blood weighing ten ounces and 73 gr. being ſlowly diſ- 
tiled to dryneſs in a head and body, on a digeſtive furnace, afforded of phlegmatick 


| liquor zvij +, 31) T. 47 gr. and of caput mortuum, or rather of dry ſubſtance 3ij +. 


3. This pulverable matter being beaten and put into a retort, and diſtilled 8 ty 
by degrees of fire, afforded 3 J＋. 48 gr. of oil. But there happened an unlucky 
miſtake about the ſalt and ſpirit; for after the latter was poured off, which weighed 
but 48 gr. the wet ſalt, which ſtuck in good quantity to the lateral and upper parts of 
the receiver, inſtead of having been waſhed our, as it ſhould have been, with the 
phlegm of the ſame blood, was waſhed out with diſtilled water; whence we obtained, 


by ſublimation into the neck of a glaſs egg, 3j +. 5 gr. of dry ſalt: but, by the taſte 
of the diſtilled water, whence it was ſublimed, ir appeared, that all the ſalt had not 


been raiſed ; which invited me to put to it as much good ſpirit of ſalt, as I ſuppoſed 
to be at leaſt ſufficient to ſatiate it with deſign to try, whether, by evaporating this mix- 
ture to dryneſs, and ſubliming the ſalt, by the help of an alcali, we might not recover 


all, or almoſt all the volatile ſalt, that had been ſomewhat fixed by the acid ſpirit. 
Tux retort being cut, that the caput mortuum might be taken out, it was found to 
weigh 3uj T. 12 gr. which, being carefully calcined, yielded but two ſcruples and four 


grains of aſhes,- which the laborant ſaid were red. Theſe, being elixiviated, afforded | 
18 grains of ſalt, beſides the remaining earth or terreſtrial ſubſtance, which I keep by 


me, becauſe, notwithſtanding all the violence of fire it has undergone, it is of a red co- 
lour, which ſeems to ſome to have an eye of purple in it. | 38 


EXPERIMENT III. 


Sp18IT of vinegar being put upon the florid ſuperficies of a parcel of human blood, 


did very quickly deprive it 
colour. 5 | e 
. JJ . 
Tur juice of a lemon ſqueezed upon the florid ſurface of blood, did preſently 
ſome what impair the colour, but did 

the ſpirit of vinegar had done. 


| EXPERIMENT v. 


Jvrex of orange changed the colour of the florid ſurface of blood, leſs than juice of 


lemons had done. OR, = 
EXPERIMEN T VI. 


Taz black, or lower part of a portion of human blood being turned uppermoſt, 


and thereby expoſed to the air, within half or three quarters of an hour, (ſomewhat 


more or leſs) acquired, by the contact of it, a pleaſant and florid colour. 


EXPERIMENT VI. 


of its freſh ſearlet colour, and make it of a dark or dirty 


not appear to alter it any thing near ſo much, as 
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Bur if upon the black ſurface of the blood ſome good urinous ſpirit (as that of ſal- 


elem were dropped, there would be an alteration produced in a trice; and a plea- 
ant red colour, though perhaps ſomewhat inferior to that produced by the contact of 


tne air, would preſently appear on the ſurface of the blood. 


EXPERIMENT VIII. 


8 Fixen alcalies, or lixiviate falts reſolved per deliguium, did likewile alter the black 
uperficies of the blood to a red colour, but not fo florid or pleaſant, as that produced 
y the urinous ſpirit abovementioned, 
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colour of it, making us judge it ſomewhat reddiſh and inclinable to floridneſs. . 


down, that, which before was the lower ſurface of it, will appear of a very dark and 8 


And the veſſel being unſtopped, there appeared no fign of putrefaction in the blood; 
virtue has dephlegmed ſpirit of wine to preſerve human blood. 


been twice thicker than it was; then we lightly covered this open - mouthed glaſs with 


imbibe the ſerous or aqueous parts of the blood, and thereby Harden that yet ſoft ſub- 


ſolutions and tinctures of concreted blood in ſpirit of wine, have ſet down the pompous 


An ArrENDIY. 


f7 EXPERIMENT nn 
Tux freſhly drawn juice of the leaves of ſcurvy-glaſs being cropped upon. the black 
ſuperficies of a lump of human blood, ſeemed preſently to make ſome change in the 


Taz ſeven foregoing notes ſuppoſe it to be already known, that when healthy blood 
is ſuffered to ſettle in a porringer, that ſurface of the concreted part, which is expoſed 
to the air, will be adorned with a fine red colour; and if the ſame maſs be turned upſide 


blackiſh colour. n : 1 
e EXPERIMENT X. N | 
Havino, for trial's ſake, almoſt filled a vial, capable of containing by gueſs near a 
pound of human blood, with a mixture of that liquor, and ſome reCtified ſpirit of 
wine, whoſe proportion I cannot remember, but gueſs it was a fourth or eighth part, 
at the end of above three years, looking upon the ſame glaſs, ſtopped with nothing 
but a cork, we found it coagulated, or to ſpeak more warily, in a conſiſtent form, 


and having ſmelt to it, we could not perceive, that it did at all tink : fo balſamick a 


a 
Ws took a piece of fibrous or concreted blood, of the bigneſs of a large bean (or 
thereabouts) and having put it into a ſmall glaſs veſſel with a flattiſh bottom, we poured 
on it as much highly rectified vinous ſpirit, as might ſerve to cover it, though it had 


another, and ſet the veſſel in a quiet place, that the vinous ſpirit might have leiſure to 


ſtance; and, in effect, it quickly ſeemed to have gained a ſuperficial: cruſt, but the in- 
ternal parts continuing yet ſoft, we left the liquor upon. the. blood for a day or two 
longer, and then we found, that the action of the liquor had quite penetrated the lump 
of blood, and made it moderately hard and friablee .. 1 1 85 
Tuis experiment having been made in the cold, may much conſirm a trial elſewhere 
mentioned to have been made to the ſame purpoſe; and both of them together induced 
me to fear, that two or three ingenious writers, that, in their chymical receipts preſeribe 


| 8 1 gin "XY of * 4 | 2 . 
proceſſes, wherein theſe operations are preſcribed, rather according to conjectures than 
expelience. 884 5 | Sorrel 0 oogre Bowe TOTO 


EXPERIMENT XII. 
Ir may be of ſome uſe to the ſpeculative to know, how much volatile ſalt of blood 
is diſſoluble in water or phlegm : and therefore, having cauſed an ounce of diſtilled 


@& © 5.# % 


upon the refrigeration of the liquor, the diſſolyed ſalt would not ſhoot into cryſtals of 
| — een GI 


| An APP EN DI X. N : 
obſervable figures; but the event anſwered not at that time my deſire, yet left me not 


without ſome intention to reiterate the experiment, if I ſhall get another opportunity. 
2 0 r 840 RI 2 


EXPERIMENT XIII. 
WE put the abovementioned ſolution into a retort, to be drawn off with a pretty 
quick heat, (Which on this occaſion we perferred to a much flower one) and thereby 
obtained a diſtilled liquor, that contained all the volatile ſalt, fave a little, that eſcaped 


in a dry form; which liquor taſted ſtrong enough to paſs for quite, or at leaft almoſt, 


as briſk a liquor, as moderate ſpirit. of blood drawn the common way, and conſe- 
quently diſcovered near enough, what proportion ſhould be taken of the aqueous ingre- 
dient to the ſaline, when one would make ſuch a ſpirit. The knowledge of which 
proportion may probably eaſe us of ſome trials, that would otherwiſe be neceſſary to 
find it out, when we are {as we' may often be) leſs ſtored with ſpirit than with volatile 
ſalt, and deſire to employ this in a liquid form; in which, we are wont to call it, for 
diſtinction's ſake, the aqueous (not the phlegmatic) ſpirit of blood. 

Ir opportunity had not been wanting, we would have tried, whether, by repeating 
the diſtillation twice or thrice, a better or ſtricter union of the ſalt and liquor would 
not have been effected: and this, the rather, becauſe having ordered the vial, that 
contained this aqueous ſpirit, in which the water had been, if I may ſo ſpeak, ſuper- 


onerated, to be kept ſtopt during a froſty night, we perceived at the bottom of the 


glaſs (what we had miſſed of before) a pretty deal of volatile ſalt coagulated or ſhot 
into cryſtals, though the cryſtals, that were this way obtained, were fine and 


clear, and ſome of them larger than ſpangles, yet being much more numerous 
than we deſired, by adhering cloſely and confuſedly enough -to one another, they 


kept us from being able. to diſcover the figure of particular grains, and made me 
| ſomewhat doubt, whether the ſingle cryſtals were all of them of the ſame ſhape; all 
that I could clearly diſcern being, that divers of thoſe concretions were flat thin plates, 

with fine rectilinear angles, that inclined us to think, that if the whole plains could 
have been perfectly diſcovered, their broadeſt ſurface would have been found hexa- 
gonal, or of ſome polygon figures very near of kin to that. 


EXPERIMENT XIV. 


Wx put an ounce of diſtilled water, wherein we diſſolved as much volatile ſalt of 


| human blood, as it would well take -up, into a glaſs egg, and expoſed it during a 


froſty night to congeal 3 which we did with deſign to diſcover, whether, as the ſalt- 
neſs, that is in ſea water keeps it here in Exgland from freezing, (at leaſt or ordinary 


winters,) ſo the volatile ſalt of human blood, which much reſembles the other in taſte, 
_ would have the like effect upon water, eſpecially if it were fully impregnated there- 
with. To this conjecture the event was anſwerable, the froſt having produced no ice 
in our ſolution, nor having ſo much as made any of the ſalt manifeſtly ſhoot, (as I 


wiſhed it had done, hoping thereby to diſcover ſomewhat about the figuration of the 


lalt of human bleod.) 


AND, though afterwards we removed it into a frigorific mixture, that would pro- 


bably have frozen beer and ale, and perhaps the weaker fort of French wine; yet, we 


did not perceive it to l part of our ſolution, but only made it let fall a pretty 


deal of matter, that 


; eemed to be feculent, (for what it was, -I had not opportunity to 
examine.) a 


EXP E- 
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EXPERIMEN T XV. 1 
SEA-SALT diſſolved in water renders that liquor much more difficult to be frozen, 


than it was before; and yet being joined with ice or ſnow, the other ingredient of our 
frigorific mixture, it does, when outwardly applied, very much conduce to the artifi- 


_ cial congelation of it, which uſually would not ſucceed without it. Wherefore, to try 


whether, as volatile ſalt of human blood being diſſolved in water, did, as was for- 
merly noted, hinder it from freezing, ſo it would, outwardly applied, highly promote 


its glaciation ; we mixed by gueſs about a ſcruple of this ſalt with a convenient quan- 


tity of beaten ice, and having put into this mixture a ſomewhat ſlender pipe of glaſs 
with common water in it, we found, after a while, the water, that lay in the lower 
part of the glaſs veſſel, and was {urrounded by the mixture, was turned into ice, 


EXPERIMENT XVI. _ 


- 


To try ſome ſuſpicions I had about the ſaline and aqueous parts, I thought might 
lie concealed in the fibrous or conſiſtent part of human blood, I cauſed ſome of it to 
be in an open and ſhallow glaſs expoſed to the air in a froſty night, and the next morn- 
ing found it to be lightly frozen, and the ſurface of the ice prettily figured with reſem- 
blances of combs, with teeth on both ſides or edges; on which account theſe figures 


did not ill reſemble thoſe, that I have oftentimes obtained, by flowly coagulating into 


ſalt a ſolution of ſal-armoniac made in common water. A | 
In the ſecond part of the foregoing memoirs I have not ſaid any thing of the medi. 
cinal virtues of human blood itſelf, (for thoſe of the ſpirit belong to the fourth part) 
and though I might now, if I thought fit, ſay ſomething not. impertinent to that ſub- 
ject in this appendix, both out of ſome printed books and my own obſervations ; yet, 
I how forbear to do it, not only for a reaſon, that it is not neceſſary I ſhould here de- 


clare, but becauſe four to five proceſſes, that I have met with about human blood in 


Paracelſus, Burgavius, (famous for his biolychnium made of that ſubject) and one or 
two more, about the tranſplantation of diſeaſes by means of the patient's blood, are 
ſuch, as either I do not well underſtand, becauſe of their being (probably on purpoſe) 
obſcurely pen'd, or ſeem in themſelves unlikely; of which ſort is the boilychnium, or 
lamp of life, in which it is pretended, that the blood is fo prepared, that the flate of 

the health of the perſon, whoſe it is, may be diſcovered by the manner of the burn- 
ing of the flame it affords, (though he be perhaps at a great diſtance from it,) and his 
death by its extinction. Beſides that, as I have elſewhere noted, ſome circumſtances 
relating to the aſhes of human blood, make me doubt, whether ſome of theſe pro- 
ceſſes were not rather the products of fancy than experience. And, though, I think 
thoſe medicines leſs improbable, that, without much deſtroying the texture of the blood 


by fire, aim at tranſplanting diſeaſes by its intervention, yet I thought fit to decline g 


tranſcribing the forementioned medicines, till experience ſhall warrant me to do it. And 
I ſhall alſo at preſent forbear to ſet down my own trials, becauſe I have not yet ſeen 


the event of them: but, yet, I ſhall invite you to endeavour with me to prepare two, 


that, if they fucceed, may afford, eſpecially the laſt of them, conſiderable medicines. 
The firſt medicine, that I attempted, was, by putting to ſalt of tartar oil of human 
blood, inſtead of oil of turpentine ; and by keeping them long, and ſtirring them fre- 


quently, in the open air, to make ſuch a ſaponary concretion, as is not unknown to 


many in London by the name of Matthew's corrector, which, as he made it with com- 

mon oil of turpentine, though it ſeem but a ſlight compoſition, is yet eſteemed and 

employed with good ſucceſs by ſome doctors of phyſic and other practitioners in London. 

To make the other medicine, we endeavoured to unite, by long digeſtion, ſalt, 
| | 1 ipirit, 
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An APPENDIX, 


ſpirit, and oil of human blood, into a mixture, which ſome chymiſts (for their terms 
are not by all of them uſed in the. fame ſenſe) call a clyſſus; but, having begun th's, 
without having had time to finiſh it, we ſhall ſay no more of it, but that divers chy- 
miſts may not improbably look upon this fort of compoſitions, as one of the nobleſt 
ſort of preparations, that many a drug is capable of. 


Particulars referrible to the third part ef the HIS T OR x. 


EXPERIMENT I. 


A Younc man having bled into a porringer, and the blood having been kept ſeveral 
hours, that a ſufficient ſeparation might be made of the coagulated or conſiſtent part 
and the fluid, the fibrous portion and the ſerum were ſeparately weighed ; and the dif- 


ference of the two maſſes, in point of weight, was not ſo great as one would have 


expected, the curdled part of the blood weighing about ſix ounces, and the ſerous part 
not many drams from that weight. This trial is here ſet down, that, by comparing it 
with ſome others, one may ſee what difference there is between the bloods of ſound per- 
ſons, as to the proportion of the ſerum, and the concreted part. 


EXPERIMENT u. 1 
Hum Ax vrine having firſt (that 1 know of) by the very mgenious Mr, Hook, and 


oftentimes by me, been obſerved, when frozen, to have on the ſurface of, the ice fi- 


gures not ill reſembling combs or teathers ; the great affinity generally ſuppoſed to be 


betwixt urine and the ſerum of blocd made me think fit te try at once, whether this 


laſt named liquor would freeze with ſuch a degree of cold, as would eaſily, and yet 
not very eaſily glaciate water, and whether, in caſe it ſhould freeze, the ice would have 
a ſurface figured like that of frozen urine. ' But, having for this purpoſe expoſed ſome 
ſerum of human blood to cold air, in two freezing nights conſecutively, the ſerum was 
not found to congeal, though ſome grumous parts of the ſame blood did, as has for- 


merly been noted; yet I ſcarce doubted, but an exceeding hard froſt would have pro- 


751 


duced at leaſt a thin plate of ice upon the ſurface of our liquor. And to confirm this 


conjecture, we took the ſame ſerum, and having ſtrained it through a linen cloth, to 
ſeparate the liquor, as much as by that way we could, from any clotted or fibrous 
parts, that might have lain concealed in it, we put it into a ſhallow concave glaſs, and 
laid that upon ſome of our frigorific mixture made of ice and ſalt, which we have de- 
ſcribed and often made uſe of in the hiſtory of cold. By this means the expoſed ſerum, 
being frozen from the bottom upwards, there appeared here and there upon the ice con- 
tiguous to the air certain figures, that did not ill reſemble thoſe of conglaciated urine. 


EA P-ERI1ME NT: III. 

Havixo formerly had occaſion to obſerve, that man's urine would tolerably well 
ſerve for what they call an inviſible ink; and hving conſidered (when I remembred 
this) the great affinity, that is ſuppoſed to be between urine and the ſerum of blood, I 

thought fit to try, whether the latter might not be employed like the former to make 
a kind of inviſible ink. To this effect we took ſome ſerum of human blood, and hav- 
ing dipt a new pen in it, we traced ſome characters upon a piece of white paper, and 
having ſuffered them to dry on, we held the unwritten fide of the paper over the flame 
of a candle, keeping it always ftirring, that it might not take fire: by which means, 
the letters, that had been written, appeared on the upper ſurface of the paper, being, 
though not of an inky blackneſs, yet of a colour dark enough to be eaſily legible, and 
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I have treated of; ſince, beſides other deficiencies, I now perceive, that I wholly 
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An ArPPENDIX. 


very like to ſome others, that, having been, purpoſely written with freſh urine, and 
made viſible, by heat, were compared with them. 
Particulars referrible to the fourth part of the His T OR x. 
| EXPERIMENT I. 

I confeſs the defectiveneſs of our hiſtorical knowledge of human blood extravaſated 
has been ſuch, that among the authors I have had occaſion to peruſe, I have met with 
ſo few matters of fact delivered upon their own knowledge, that the things I have 
thought fit to tranſcribe out of their books into this little tract, do ſcarce all of them 
together amount to half a ſheet of paper: but yet I would not impute this penury, 
either to the lazineſs or the ignorance of writers, but rather to this, that they wanted 
ſome perſon, exerciſed in deſigning natural hiſtories to excite their curioſity, and direct 
their attention; there being many, that would enquire, if they knew what queſtions 
were fit to be aſked about a propoſed ſubject, as for inſtance human blood, and what 
reſearches ought to be made to diſcover its nature. Upon this account 1 hope, that 
after ſome time the foregoing ſcheme of titles, and the papers, that refer to it, will 
give occaſion to a great many more experiments and obſervations about the blood, 
(and perhaps other liquors of the human body) than hitherto have been publiſhed by 


others, or are now imparted by me. Which laſt words I ſet down, becauſe I would 
not be thought guilty of the vanity of pretending to have near exhauſted the ſubject 


omitted a conſiderable title, which might either have been referred to the primary ones 
of the firft order, or employed as a kind of preliminary to the ſecondary titles of the 
hiſtory. of the ſpirit of blood. This pretermitted title ſhould have been, of the ſeveral 
ways of diſtilling human blocd; ſince, according to theſe, the produced fpirit, falt, c. 
may be conſiderably diverſified. 33 „ 
- Upon this account I thought fit to diſtill three portions of dried blood, each with 
a differing additament. The firſt with a mineral alcali, quicklime: the next with a ve- 
etable alcali, calcined tartar': and the third with a ſulphureous acid, oil of vitriol. 
And, though ſome accidents kept me from proſecuting the trials as I defired, yet the 
firſt having ſuceeded indifferent well, and the others not having wholly miſcarried, 
ſhall ſubjoin the accounts of all three, as they were ſet down in my notes. 
Havine obſerved (Exper. I.) that divers bodies, when they were diſtilled with 
quicklime, afforded liquors differing from thoſe they would have yielded, if they had 
been diſtilled, either per ſe, or with ſome vulgar additaments; we took Iv. of con- 
creted, but not dried human blood, and having mixed it with an equal weight of quick · 
lime, (ſuch as I could procure, but not fo ſtrong as I have often ſeen, ) we diſtilled it 
by degrees of fire in a retort placed in ſand, by which means we obtained a large pro- 
portion of reddiſh ſpirituous liquor, which did not ſeem conſiderably phlegmatic, 
together, with fome oil, which was but in very ſmall quantity, the reſt being pro- 
bably kept back; (and perhaps ſome of it deſtroyed) by the lime: and of this little 
oil, that did come over, there was a ſmall portion, that ſunk in the ſpirit, the reſt. 
ſwimming upon it. T7 | FE 
Taz abovementioned ſpirit being put into a ſmall head and body, was ſet into a 
digeſtive furnace, to rectify at leilure with a very gentle heat, and the receiver was 
three or four times ſhifted, that we might obſerve, what difference, if any, there would 
be b-twixt the fucceſſively aſcending portions of liquor. The firſt ſpirit, that came 
over, did not ſmell near fo rank, as that is wont to do, that is diſtilled per ſe. This 
obſervation belongs alſo to the three or four ſucceeding portions of liquor ; rats 
| | caule 
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becauſe the lime better freed the ſpirit of the firſt diſtillation from the fætid oil, many 
of whoſe particles are wont, though unperceivedly, to mingle with it, when it is drawn 
over without additament. 'The rectified ſpirit, which was clear and colourleſs, had a 


talte much ſtronger than its ſmell ; for a ſmall drop of it upon the tongue had ſome- 


thing of fierynels, that was ſurprizing, and laſted longer than one would wiſh ; which 
made me doubt, whether the ſpirituous part of the blood had not carried up with it 
ſome of the fiery parts of the quick-lime ; which doubt, it future trials reſolve in the 
affirmative, one may expect ſome uncommon effects from ſuch a ſpitit, which, in this 
caſe, would be enriched with a kind of volatiliſed alcali, a thing much deſired by many 
chymiſts and phy ſicians. Upon occaſion of this ſuſpicion, we dropped a little of it into a 
| ſtrong ſolution of ſublimate in fair water, and it ſeemed at the firſt contact to make a 


precipitate a little inclining to yellow, (as I have obſerved the ſaline parts of quick- 


lime to doin a greater meaſure,) though afterwards the precipitate appeared white, 
like that made with ordinary volatile liquors of an urinous nature, 


Bur, becauſe I expected, that our alcaliſate ſpirit of blood, if l may ſo call it, 


would have ſome. peculiar qualities, diſcriminating it from the ſpirit drawn without 


addition; I thought fit to make a few trials with it, whoſe event juſtified my cnjectures. 


For having put into a glaſs egg with a ſlender neck ſome of our well rectified ſpirit, it 


did not then afford any volatile falt in a dry form, (though afterwards, if I miſtook not, 


by another trial, we at length obtained a little ;) and having continued the trial ſome- 


what obſtinately, we found the ſpirit to have, by the action of the fire, loſt its limpid- 


neſs, and to have been made muddy or troubled. 


HavixN mingled another portion of it with a highly rectified ardent ſpirit, and 


kept them all night in the cold, no coagulation enſued, nor could we perceive any 
after it had been kept divers hours in a moderate heat: but the mixture acquired a 
yellow colour, and let fall, ſomewhat to our ſurprize, a pretty deal of darkiſh pow- 
der, though not enough to invite us to make any trials upon it. N 

Wr put to another parcel of our ſpirit ſome good ſpirit of ſalt; but, though they 


ſmoked much at their meeting, yet we obſerved no noiſe nor bubbles upon their com- 


mixture. ET 

AND having mingled another portion with oil of vitriol, though there was produced 
a very great ſmoke, and beſides that an intenſe degree of heat, (the quantity of the 
matter conſidered,) yet there was no viſible ebullition, nor any noiſe or bubbles pro- 


duced, but the colour of the oil of vitriol was very much heightned, the mixture 
growing almoſt red. | 5 


FroM theſe, and the like phænomena, one may gather, that our alcaliſate ſpirit of 


blood is in ſeveral things differing from the ſimple. Whether this diſparity will make 
it a more potent medicine, or make it, by too much participation of the fiery parts of 
the lime, a leſs ſafe remedy, future experience muſt diſcover. But it ſcems not im- 
probable, that either as a medicine, or as a menſtruum, if not in both capacities, it 


may be a not inconſiderable liquor; for which reaſon 1 have made my account of it the 
more circumſtantial. ; 5 


EXPERIMENT II. 


We took Zij of tartar calcined to whiteneſs by equal weight of (kindled) nitre, and 
mingled this alcali with ij of dried and powdered human bleod. This mixtue be- 
ng diſtilled in a retort in a ſand furnace, made it appear, by its productions, that quick- 
lime, on theſe occaſions, acts otherwiſe upon the blood, than other alcalies do. For, 
whereas the diſtillation, wherein lime was employed, afforded us, as has been noted, 
a ſpirit, that, before rectification, was very ſtrong, and unaccompanied with dry ſalt; 
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may be conſiderably diverſified. 


- 


| An Ar PEN DIxXx. „ 
very like to ſome others, that, having been purpoſely written with freſh urine, and 
made viſible, by heat, were compared with them. | 


Particulars referrible to the fourth part of the H 1s T OR x. 
EXPERIMENT I. . 

I confeſs the defectiveneſs of our hiſtorical knowledge of human blood extravaſated 
has been ſuch, that among the authors I have had occaſion to peruſe, I have met with 


ſo few matters of fact delivered upon their own knowledge, that the things I have 


thought fit to tranſcribe out of their books into this little tract, do ſcarce all of them 
together amount to half a ſheet of paper: but yet I would not impute this penury, 
either to the lazineſs or the ignorance of writers, but rather to this, that they wanted 
ſome perſon, exerciſed, in deſigning natural hiſtories to excite their curioſity, and direct 
their attention; there being many, that would-enquire, if they knew what - queſtions 
were fit to be aſked about a propoſed ſubject, as for inſtance human blood, and what 
reſearches ought to be made to diſcover its nature. Upon this account 1 hope, that 


after ſome time the foregoing ſcheme of titles, and the papers, that refer to it, will 


give occaſion to a great many more experiments and obſervations about the blood, 


(and perhaps other liquors of the human body) than hitherto have been publiſhed b 


others, or are now imparted by me. Which laſt words I ſet down, becauſe 1 would 
not be thought guilty of, the vanity of pretending to have near exhauſted the ſubject 


I have treated of; ſince, beſides other deficiencies, I now perceive, that I wholly 


omitted a conſiderable title, which might either have been referred to the primary ones 
of the firſt order, or employed as a kind of preliminary to the ſecondary titles of the 
hiſtory. of the ſpirit of blood. This pretermitted title ſhould have been, ef the ſeveral 
ways of diſtilling human blocd; ſince, according to theſe, the produced fpirit, ſalt, &c. 
- Upon this account I thought fit to diſtill three portions :of dried blood, each with 
a differing additament. The firſt with a mineral alcali, quicklime: the next with a ve- 
getable alcali, calcined tartar: and the third with a ſulphureous acid, oil of vitriol. 


And, though ſome accidents kept me from proſecuting the trials as I deſired, yet the 


firſt having ſuceeded indifferent well, and the others not having wholly miſcarried, I 
ſhall ſubjoin the accounts of all three, as they were ſet down in my notes. 
Havine obſerved (Exper. I.) that divers bodies, when they were diſtilled with 
quicklime, afforded liquors differing from thoſe they would have yielded, if they had 
been diſtilled, either per ſe, or with ſome vulgar additaments; we took Iv. of con- 
creted, but not dried human blood, and having mixed it with an equal weight of quick · 
lime, (ſuch as I could procure, but not fo ſtrong as I have often ſeen, ) we diſtilled it 
by degrees of fire in a retort placed in ſand, by which means we obtained a large pro- 
portion of reddiſh ſpirituous liquor, which did not ſeem conſiderably phlegmatic, 
together, with fome oil, which was but in very ſmall quantity, the reſt being pro- 
bably kept back; (and perhaps ſome of it deſtroyed) by the lime: and of this little 
oil, that did come over, there was a ſmall portion, that ſunk in the ſpirit, the reſt 
ſwimming upon it. 1 8 TIT 
Taz abovementioned ſpirit being put into a ſmall head and body, was ſet into a 
digeitive furnace, to rectify at leilure with a very gentle heat, and the receiver was 
three or four times ſhifted, that we might obſerve, what difference, if any, there would 
be betwixt the fucceſſively aſcending portions of liquor. The firſt ſpirit, that came 
over, did not ſmell near ſo rank, as that is wont to do, that is diſtilled per ſe. This 
obſervation belongs alſo to the three or four ſucceeding portions of liquor; probably; 


becaule 
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of whoſe particles are wont, though unperceivedly, to mingle with it, when it is drawn 
over without additament. The rectified ſpirit, which was clear and colourleſs, had a 
taſte much ſtronger than its ſmell ; for a ſmall drop of it upon the tongue had ſome- 
thing of fierynels, that was ſurprizing, and laſted longer than one would wiſh ; which 
made me doubt, whether the ſpirituous part of the blood had not carried up with it 
ſome of the fiery parts of the quick-lime ; which doubt, it future trials reſolve in the 
affirmative, one may expect ſome uncommon effects from ſuch a ſpitit, which, in this 
caſe, would be enriched with a kind of volatiliſed alcali, a thing much deſired by many 
chymiſts and phyſicians. Upon occaſion of this ſuſpicion, we dropped a little of it into a 
ſtrong ſolution of ſublimate in fair water, and it ſeemed at the firſt contact to make a 


precipitate a little inclining to yellow, (as I have obſerved the ſaline parts of quick- 


jime to do in a greater meaſure,) though afterwards the precipitate appeared white 

like that made with ordinary volatile liquors of an urinous nature. 55 
Bur, becauſe I expected, that our alcaliſate ſpirit of blood, if I may fo call it, 

would have ſome peculiar qualities, diſcriminating it from the ſpirit drawn without 


addition; I thought fit to make a few trials with it, whoſe event juſtified my canjectures. 


For having put into a glaſs egg with a ſlender neck ſome of our well rectified ſpirit, it 


did not then afford any volatile ſalt in a dry form, (though afterwards, if 1 miſtook not, 


by another trial, we at length obtained a little;) and having continued the trial ſome- 
what obſtinately, we found the ſpirit to have, by the action of the fire, loſt its limpid- 
neſs, and to have been made muddy or trouble. | 
HavinG mingled another portion of it with a highly rectified ardent ſpirit, and 
kept them all night in the cold, no coagulation enſued, nor could we perceive any 
after it had been kept divers hours in a moderate heat: but the mixture acquired a 


yellow colour, and let fall, ſomewhat to our ſurprize, a pretty deal of darkiſn po w- 


der, though not enough to invite us to make any trials upon it. N 
Wu put to another parcel of our ſpirit ſome good ſpirit of ſalt; but, though they 

ſmoked much at their meeting, yet we obſerved no noiſe nor bubbles upon their com- 

mixture, 2 | 


AnD having mingled another portion with oil of vitriol, though there was produced 


a very great ſmoke, and beſides that an intenſe degree of heat, (the quantity of the 
matter conſidered,) yet there was no viſible ebullition, nor any noiſe or bubbles pro— 
duced, but the colour of the oil of vitriol was very much heightned, the mixture 
growing almoſt red. | 


FROM theſe, and the like phænomena, one may gather, that our alcaliſate ſpirit of : 


blood is in ſeveral things differing from the ſimple. Whether this diſparity will make 
it a more potent medicine, or make it, by too much participation of the fiery parts of 


the lime, a leſs ſafe remedy, future experience muſt diſcover. But it ſcems not im- 


probable, that either as a medicine, or as a menſtruum, if not in both capacities, it 
may be a not inconſiderable liquor; for which reaſon 1 have made my account of it the 
more circumſtantial. _ * 35 . 


EXPERIMENT II. 
Wx took Zij of tartar calcined to whiteneſs by equal weight of (kindled) nitre, and 
_ mingled this alcali with Zij of dried and powdered human bl:od. This mixtue be- 


ing diſtilled in a retort in a ſand furnace, made it appear, by its productions, that quick- 


lime, on theſe occaſions, acts otherwiſe upon the blood, than other alcalies do. For, 
whereas the diſtillation, wherein lime was employed, afforded us, as has been noted, 
a ſpirit, that, before rectification, was very ſtrong, and unaccompanied with dry ſalt ; 
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becauſe the lime better freed the ſpirit of the firſt diſtillation from the fætid oil, many 
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elſewhere related) that this liquor being mixed with ſome other bodies, particularly 


ſome heat would not be excited; and accordingly we found, that after a while, though 


ceded by a pretty deal of phlegmatic liquor of an odd ſulphureous ſmell, but ſo ſtrong 
and laſting, that I could not but wonder at it. The caput mortuum J was fain to let 


leſs, to try, whether it had any peculiar virtues or operations in phyſic; though I had 


An APPENDIX, 


the calcinatum of nitre and tartar afforded us, at the very firſt diſtillation, a ſpirit leſs 
ſtrong ; but withal, ſo much volatile ſalt as covered almoſt all the inſide of the te- 
ceiver, not now to mention the difference of their reſpective caput mortuums. And, 
though the ſtrong ſaline ſpirit of blood made with quick-lime did not, as we lately 
noted, make an efferveſcence with acid ſpirits, yet this volatile ſalt readily did it upon 
the affuſion of ſpirit of ſalt. | 5 


EXPERIMENT III. 


Bexs1DEs the fixt alcaliſate additaments, with which I diſtilled the dried blood of men, 
I thought fit to add to it a very acid additament, viz. oil of vitriol ; and this, the 


rather, becauſe I had long ſince found by trial, (and, if I miſ-remember not, have 


with ſome belonging to the animal kingdom, did in an odd manner mingle its own 
ſubſtances (for I take it not to be a fimple body) with them, and notably diverſify the 
products of the diſtillation. We put therefore upon Ziij. of powdered human blood 
an equal weight of oil of vitriol, and left them for ſome time together, to try, if by 
the action of this corroſive menſtruum, though upon a body not of a mineral nature, 


not at the very firſt, the mixture grew ſenſibly warm. Then we removed the retort 
into a ſand furnace, and diſtilling it by degrees of fire, we had a ſpirit, which was pre- 


alone, becauſe I had ſome inducements to ſuppoſe, that it was of ſo compounded a na- 
ture, that I ſhould not, in my preſent circumſtances, have the opportunity to examine 
it thoroughly. But, it ſeemed remarkable, that, notwithſtanding the great acidiry 
of oil of vitriol, and the fixative power it exerciſes on many bodies wherewith it is 
committed to diſtillation, our experiment afforded us a pretty quantity of volatile 
matter in the form of a white ſalt. But, indeed the ſmell and taſte of it were fo un- 
common, that I was troubled I had not then conveniency to examine it carefully, much 


then by me a glaſs inſtrument, that I purpoſely provided to obviate the great incon- 
venience, that is uſually met with, and has been often complained of by me as well 
as others, in the way chymiſts are wont to imploy, when they are put to make repeated 
ſublimations of volatile ſalts, whether alone or with additaments. Of this inſtrument 
I cannot now ſtay to give you an account; but if it continue to appear as uſeful as ex- 
peditious, I may hereafter do it by preſenting you one ready made. 
Havins ſet down theſe preliminaries, I ſhall proceed to 


EXP E TIME NT I, 


To ſome naturaliſts and phyſicians, that delight to frame hypotheſcs, perhaps it may 
not be unwelcome to know, that, for curioſity's ſake, we attempted to make aurun 
fulminens, by precipitating a ſolution of gold (made in aqua-regia) with ſpirit of hu- 
man blood, by dulcifying the precipitate with common water, and then drying it 
leiſurely; and that, by this means, we ſucceeded in the attempt. EE 


EXPERIMENT: II. 

Havins into a wide- mouthed glaſs put as much fpirit of blood, as would more 
than cover the ball of a ſmall ſealed weather-glaſs, and ſuffered this inſtrument to ſtay ; 
a while, that the ambient liquor and the included might be reduced to the ſame temper, 


as to heat and cold; we poured on ſome ſpirit of verdigreeſe made per ſe, _ «1 
| * ery 


A Arp EN DI X. 


ſerved, that, though this ſpirit, with ſome other volatile ſaline liquors, had a very dif- 
ferring operation, yet working on our ſpirit of blood, with which it made a conflict, 
and excited bubbles, there was produced in the mixture a degree of warmth, that was 
not inſenſible on the outſide of the glaſs, but was much more ſenſible in the ther- 
moſcope, whoſe liquor, being hereby rarified, aſcended to a conſiderable height above 


the former ſtation, towards which, when the conflict of the two liquors was over, it 
began, though but ſlowly, to return. | 


: EXPEREME NTT. 
Havinc by degrees mixed our ſpirit of blood with as much good ſpirit of nitre, as 
it would manifeſtly work on, there was, not without noiſe, produced great ſtore of 
bubbles by their mutual conflict; which being kept in a quiet place, till after the li- 
quors had quite ceaſed to work on one another, it began to appear, that, notwith- 
ſtanding all our care to free the ſpirit of blood from oil, ſomething of oleaginous, that 
had been concealed in it, had been maniteſted, and partly ſeparated by this operation ; 
ſince not only a ſomewhat red colour was produced by it, but, after a while, the ſur- 
face of the liquor was covered with a film, ſuch as I have often obſerved in ſaline li- 
quors copiouſly impregnated with antimony or other ſulphureous bodies. And this 


thin membrane had irs ſuperficies ſo diſpoſed, that looking upon it with eyes placed 


- conveniently in reference to it and the light, it did to me, and other perſons, that did 

not at all look on it from the ſame place, appear adorned with vivid colours of the 
rainbow, as red, yellow, blue, and green ; and, as I remember, 
that theſe colours are to be ſeen in the clouds. 


EXPERIMENT IV. 


Havixo unexpectedly found, amongſt ſome other long neglected glaſſes, a vial. 


that was written upon above twelve years before, and inſcribed ſpirit of human blood, 
it appeared to have been, by I know not what accident, very looſely ſtopt, and yet 
not ſo, as to give me cauſe to think, that the liquor was much waſted : but notwith- 


ſtanding this, and that the liquor had acquired a deep colour, almoſt like that of red 


wine; yet it was fo diſpirited and ſtrengthleſs, that it appeared to be very little other 
than nauſeous phlegm. Which obſervation I therefore think not unworthy to be pre- 


ſerved, becauſe by it we may gueſs, how little a portion of the noble and genuine ſpirit 


or ſalt may ſuffice to make a liquor paſs for ſpirit of human blood. 


TXPERIMENT VL. 9 5 

In a froſty ſeaſon we expoſed, late at night, two or three ſpoonfuls by gueſs of ſpirit 
of human blood, that was not of the beſt, being, at the utmoſt, but moderately 
ſtrong. And though the cold of that ſeaſon had thoroughly frozen a vial almoſt full of 
oil of vitriol, and the night, wherein our ſpirit was expoſed, was (at leaſt) moderately 


ar yet, the next morning, we did not find fo much as any ſuperficial ice upon it: 


uthaving removed the vial into a mixture of powdered ice and common ſalt, we found, 


in no very long time, that moſt part of the ſpirit was turned into thin plates of ice, 
which joined cloſe together, and had their edges upwards, like thoſe of the leaves of a 


book, when it is held with its back downwards. 


EXPERIMENT VI. 


To make a further trial of that imperfect one mentioned in the eighth fubordinate 
tit 


le, we took a clot of human blood of the bigneſs of a bean, or thereavouts, and 
having put it into a vial in ſuch manner, that that part, which before was contiguous 
4 Ma 5 


in the ſame order, 
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41 APPENDIX. 
to the air, and for that reaſon was florid, was now the undermoſt, and the other, 


which was blackiſh, lay now uppermoſt, we made haſte to pour upon it as much ſpirit 
of human blood, as was more than ſufficient to cover it, and perceived, that the con- 


tact of it preſently began to leſſen the blackneſs of the ſurface of the blood, and bring 
it to a conſiderable degree of floridneſs : and to try whether that would continue, we 


ſtopt the vial, and ſet it by till the next morning, (for it was then night,) when look- 
ing upon it, we found the ſuperficial colour not to be black, but ſtill red, 


EX FP R RIM NT U. | 
Uron the powder of dried human blood we put (in a ſmall vial) ſome of the recti. 
fied ſpirit of human blood, which quickly diſſolved part of it, and acquired a deep and 
pleaſant colour. But highly rectified ſpirit of wine being put upon ſome of the ſame 
Powder in a like glaſs, did not in many hours acquire any manifeſt tincture, and got 
but a pale yellow one, even after having been for a longer time kept in a moderate 
heat. And yet common water, being put upon another portion of the fame powder, 


did quickly enough appear, by the colour it acquired, to have diſſolved a pretty deal 


of it. 


EXPERIMENT VIII. 

Some of our ſpirit of human blood being put upon ſome curious vitriol, that I had 
as a rarity (if I miſtake not) from the Eaſt-Indies, part whereof was in lumps, and 
part beaten to powder; that liquor, which was put upon the former, being able to 
diſſolve it but ſlowly, made little or no froth ; but the ſpirit, that was put upon the 
latter, by haſtily working on it, produced a manifeſt one. And the ſolutions made of 


both parcels of vitriol were of a deeper and more lovely blue, than the mineral itſelf 


had been: nor did I obſerve in them any precipitate of a dark colour, as I have done 
upon the mixture of ſpirit of urine and ordinary vitriol. 


EXPERIMENT IX. 


Havix with a clean pen drawn ſome letters upon white paper with ſpirit of human 
blood, and, as ſoon as it was dry, moved the unwritten ſide over the flame of a can- 
dle, we found, that this liquor may, for a need, be employed as an inviſible ink, that 
ſeemed to be ſomewhat better, than thoſe formerly mentioned to have been afforded us 


by ſerum and urine. 


EXPERIMENT X. 


Havixc found by trial, that divers ſalts, ſome that are volatile, and ſome that are 
not, being put in powder into water, will, whilſt they are diffolving, ſenſibly refri- 
gerate it; and on the other ſide, that ſome very ſubtile ſpirits actually cold, being put 
into cold water, will quickly produce in it a ſ-nfible warmth, 1 thought it would 
not be amiſs to try, what ſpirit of human blood would do, when employed after the 
ſame manner. Having therefore placed a ſealed thermoſcope in an open-mouthed glaſs, 
furniſhed with as much diſtilled water as would cover the ball of the inſtrument, we 
left it there for a while, to bring the internal liquor and the external to the ſame degree 
of coldneſs. Then we poured upon the immerſed ball two or three ſpoonfuls of ſpirit 
of human blood (which was all we could ſpare for this trial) but perceived very little 
alteration to enſue in the thermoſcope, only that it ſeemed the ſpirit of wine in the ſtem 
did a little, and hut a very little, ſubſide; which effect (though it had been much more 
manifeſt) I ſhould not have been ſurprized at, partly becauſe 1 found ſpirit of urine to 


have a like, or ſomewhat more conſiderable effect, and partly becauſe I rememberee, 
| | | What 


> APPENDIX. 737 
what I elſewhere relate about the operation of the pure ſalt of human blood upon diſ- 
tilled water; which liquor I therefore make uſe of in theſe and many other experiments, 
becauſe in our common pump- water or well-water, and in moſt other common waters, 
I have obſerved a kind of common falt, which, though in very ſmall quantity, makes 
it apt to coagulate with, or precipitate, ſome kind of ſaline corpuſcles, whether more 
ſimple, or compounded. But before I quite diſmiſs the lately recited experiment, I 
muſt acknowledge, that I dare not acquieſce in it; ſince probably the effect of the 


ſpirit of blood would have been more conſiderable, if I had been furniſhed with a 
ſufficient quantity of it to pour into the water. | 1 8 


EXPERIMENT XI. 15 

Ix xo a ſlender cylindrical vial we put filings of copper, more than enough to cover A 

the bottom, and then pouring on fome ſpirit of human blood, till it reached about an f q 
inch above the filings, we ſtopt the glaſs cloſe; and, as we expected, the menſtruum 

diſſolved ſome of the metal, and acquired upon it a deep ceruleous colour, which, by 


keeping the veſſel in a quiet place for ſome days, did by degrees diſappear, and left the i 
liquor like water. And then the glaſs being unſtopt, there did, as was expected, ap- | 'þ 
pear a fine blue ſurface on the confines of the air and the liquor, in a minute of an i 


hour or leſs ; and this fine colour extending itſelf downwards, was in no long time 
diffuſed through the whole body of the liquor, and that fo plentifully, as to render it 
almoſt opacous. But, though I kept the glaſs many days after well ſtopt, yet (whe- 
ther it were, that there was too much air left in the vial, or for ſome other reaſon) the 
colour did not diſappear, as was expected, but continued very intenſe. This may con- 


firm and diverſify an experiment related in the thirteenth title of the fourth part of the 
memoirs. D | | 


n.! XI. 

IT is not only upon copper, in its perfect metalline form, but by nature itſelf em- 
brionated in, or blended with, ſtony matter, that our ſpirit of human blood did mani- 
feſtly work: for having poured ſome upon well powdered lapis Armenus, the liquor N 
did, even in the cold, and in no long time, (for it exceeded not a few hours) acquire a id 

deep and lovely blue, almoſt like the ſolution of filings of crude copper made with the 


ſame menſtruum.. 


mW FO . 


Axp here, Sir, I ſhall at length diſmiſs a ſubject, about which I now perceive I have 
already entertained you much longer, than at firſt I imagined, And yet, if I prevail | I 
with you, your trouble is not quite at an end; ſince | exhort you to take the pains, 15 4 
for your own ſatisfaction and mine, to try. over again ſuch of the foregoing experi- it 
ments, as you ſhall judge likely to be of a contingent nature. For, though | hope 5 ny 
you will do me the right to believe, that I have as faithfully as plainly delivered mat- 
ters of fact, without being biaſſed by hypotheſes, or aiming at elegance, yet my ex- 
hortation may be reaſonable :- for I have obſerved human blood to be a thing fo di- 
verſifiable, by various circumſtances, and eſpecially by the habitual conſtitution of the 
perſon, that bleeds, and his preſent condition at the very time of phlebotomy, that ! 

are not undertake, that every repeater of the like experiments with mine will always 
find the events to be juſt ſuch, as I have-recited mine to have had. Nay, I dare not 
promile myſelf an exact uniformity of ſucceſſes, even when I myſelf ſhall reiterate 


3 > | ſome. 
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ſome (of the nicer) of my own trials ; eſpecially if I can do it, as I deſire, with 
greater quantities of blood than (for want of chem) the firſt were made with. 
To the particulars already delivered in order to the hiſtory of human blood, I could 


now, Sir, add ſome others, if time and diſcretion would permit me to do it. For, a; 


little cultivated as the ſubje& has been, I found it not ſo barren, but that, whilſt I was 
delivering ſome trials concerning it, the conſideration. of thoſe, and of the nature of 
the thing, ſuggeſted new ones to me. But it is high time I ſhould break off an appen- 
dix, that being but a rhapſody of the notes and other things, that have occured to me 
ſince the memoirs were written, may, | fear, ſeem already too prolix, .as well as con- 
fuſed. I do not forget, that the two laſt ſubordinate titles of the fourth part of the 
memoirs concern the external and internal uſe of the ſpirit of blood in phyſic; and that 
therefore perchance it may be expected, that I ſhould here add ſome experiments or ob- 
ſervations relating to thoſe titles. But I hope the lately mentioned reaſons, and my juſt 
backwardneſs to part with ſome of them, becauſe they are not yet finiſhed, will make 
you eaſily excuſe my laying them aſide ; which I am like to do long, unleſs you and 
your learned friends ſhall peremptorily require them of me in a fitter ſeaſon than this, 
in which ſome occaſions, that I cannot diſpenſe with,' call me off to other employ. 
ments, and oblige me to leave a further inquiry into this ſubject to yourſelf, and thoſe 
able profeſſed phyſicians, who have, as well more obligation, as more ability than I, 


to purſue it effectually. This I may well hope, that you and they will do, fince, upon 


a curſory review of a part only of what I have written, ſo many things ſprang up, even 
in my thoughts, as original trials, if I may ſo call them, or as other things fit to be 


further conlidered, that I perceived it would not be difficult to increaſe the appendix, 


by two ſorts of particulars ; the one made up of de/igned experiments, that is, ſuch as 
have not yet been tried, and yet ſeem worthy to be ſo, (to which it is -probable our ex- 
cellent Verulam, would have given the title of Hiſtorio deſignata:) the other ſhould con- 
ſift of ſuch trials, as I call ſuccedaneous experiments, that is, ſuch as I intended ſhould 
be made upon the blood of beaſts, in ſuch caſes and circumſtances, wherein the blood 


of men either cannot be had, or ought not to be procured. - When Iſhall next have 


the happineſs to converſe with you, you may command a ſight of what I have drawn 
up of this kind. And, if GOD ſhall pleaſe to vouchſafe me health and conveniency, 
I may perhaps (for J muſt not abſolutely promiſe it) offer you what addenda have c- 
cured to me, as things not unfit to make way for a more copious, and leſs unaccurate 


icheme of titles, ſuch as thoſe, that in the firſt part (of the memoirs) are called 7s 


of the ſecond claſſis, or order: for which ſcheme I was the rather invited to think it fit 
materials ſhould be by ſome body provided, becauſe ſecond thoughts made me ſenſi- 
ble, that the particulars compiled in this ſmall book come far ſhort (as I lately acknow- 
ledged, and you will eaſily believe) of comprizing all, that ſhould and may be known 
of ſo noble and uſeful a ſubject, as I have ventured to treat of. And I will freely con- 
feſs to you, on this occaſion, that, for my part, in the proſpect I have of the future 
advancement of human knowledge, I think moſt of thoſe virtuoſi, that now live, 
muſt content themſelves with the ſatisfaction of having employed their intellects on 


worthy objects, and of having induſtriouſly endeavoured, by promoting uſeful know. 


ledge, to glotify GOD and ſerve mankind. For, I preſume, that our enlightened 
poſterity will arrive at ſuch attainments, that the diſcoveries and performances, upon 
which the preſent age moſt values itſelf, will appear ſo eaſy, or ſo inconſiderable to 
them, that they will be tem pted to wonder, that things to them ſo obvious, ſhould lye 
ſo long concealed to us, or be ſo much prized by us; whom they will, perhaps, look 


upon with ſome kind of diſdainful pity, unleſs they have either the equity to conſider, 


as well the ſmallneſs of our helps, as that of our attainments; or the generous oo 
i 5 tude 


An ESsSsAY of the Poxousntss, &. 
tude to remember the difficulties this age ſurmounted, in breaking the ice, and ſmoothing 
the way for them, and thereby contributing to thoſe advantages, that have enabled 


them ſo much to ſurpaſs us. And ſince I ſcruple not to ſay this of thoſe thining wits, and | 


happy inquirers, that illuſtrate and enoble this learned age, I hope you will not think, 
that I, who Own myſelf to be more fit to celebrate than rival them, would diſſuade you 
from improving and ſurpaſſing the ſlight performances, that are, in this little tract, 
ſubmitted to your judgment by, F 5 * | 

idge, * . Foe 
om rich 68; | | Yeur very bumble ſervant. 
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EXPERIMENTS and CONSIDERATIONS about 


the Porofity of Bop IiESs, in Two Ess avs. 


U 


To the READER. . 
T HE reader is to be advertiſed, not to expect, in the following eſſay, a regular, 


or ſo much as a coherent diſcourſe : for it was intended only as a collection of 


looſe experiments and obſervations, about the poroſity of the parts of bodies 
belonging (as chymiſts ſpeak) to the animal kingdom, and laid (not to ſay thrown) toge- 


ther, in order to what J had thoughts of offering towards an intelligible account of 


occult qualities. I am not ignorant, that even one of the moſt antient and famous of 
phyſicians hath ſaid, that a man's body is (almoſt) every where perſpirable. But I 
| Judged, that a doctrine of ſuch moment, and which divers things in the theory and 

practiſe of after phyſicians may make one think they either diſbelieved or diſregarded, 
did not deſerve to be ſlightly delivered, and in general terms; but to be narrowly con- 


ſidered, and likewiſe made out by particular inſtances, whoſe appliableneſs and uſeful- 
neſs to explain divers obſcure phænomena may hereafter appear much greater, than, 


perchance at the firſt ſight, they will be thought. + 
Anp the foregoing advertiſement, with a light change, which, it is preſumed, the 


reader may eaſily make of himſelf, is to be extended to the eſſay tacked to this about 


the pores of ſolid bodies, and ſo may excuſe the abſence of a diſtinct preface to it. 


of the POROUSNESS of ANIMAL BODIES. 


S the moſt numerous part of the pores of bodies is too minute to be ſeen, ſo the 


when I conſider, how much moſt of the qualities of bodies, and conſequently their 
operations, depend upon the ſtructure of their minute, and fingly inviſible particles, 


and that to this latent contexture, the bigneſs, the figure, and the collocation of the 


intervals and pores do neceſſarily concur with the ſize, ſnape and diſpoſition, or con- 
trance of the ſubſtantial parts, I cannot but think the doctrine of the ſmal! pores of 
bodies of no ſmall importance to natural philoſophy. And I ſcarce doubt, but if ſuch 
little things had not eſcaped the ſight of our illuſtrious Verulam, he would have afforded 


a good porology (if I may fo call it) a place, (and perhaps not the loweſt neither) among 
his Defderata. 


AnD, though other employments and avocations binder me attempting to treat of 


this ſubject, as amply and particularly as it deſarveth, or even as I had deſigned in a 
3 | icheme 


A contemplation of them has been thought too inconſiderable to be regarded. But 
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ſecond thing, whence we may derive that of animal ſubſtances. 


An ESSAVY of the Po ROUSsN ESS 


ſcheme drawn divers years ſince, and ſeen by ſome virtuoſi; yet, not to leave a part of 


phyficks, that ſeems to me ſo curious and important, altogether as uncultivated, as | 
found it, I ſhall preſent you as many of the notes I had drawn together, about this | 
ſubject, as I can conveniently, (for I do not pretend to do it methodically) reduced to 
three heads: whereof the firſt, which will challenge to itſelf this preſent eſſay, is 7% 
porofity of animal bodies, about which I ſhall not be ſollicitous to marſhal my obſerva- 

tions, ſince they all conſpire to ſhew but this one thing; that the parts of animals, 

eſpecially whilſt theſe are alive, are furniſhed with numerous pores, 


Tnos E parts of the bodies of animals, wherein their poroſity may be beſt hewn, 


ſeem to be their membranes, or ſkins, the bones, the fleſh, and coagmentations of 


membranes, fleſh and juices ; and therefore it would be proper enough to treat of theſe 
heads diſtinctly, and give inſtances of each of them in particular. Bur yet, I think, 
it will be more convenient to ſet down, in order, the principal fountains, whence the 
porouſneſs of the ſubſtances belonging to the animal kingdom (as the chymiſts ſpeak) 
may be derived, and to annex to each of theſe the experiments and obſervations, upon 
which I argue from it, and which it will be eaſy to refer, if that be thought fit, to this 
or that of the parts above-mentioned, (namely the membranes, bones, &c.) whereto 
they ſhall (reſpectively) appear the moſt properly to belong. 


. 


THE firſt thing, from which I will deduce the poroſity we have been ſpeaking of, 
is the frame or conſtitution of the ſtable parts of the bodies of animals. For the body 
of an animal being not a rude and indigeſted lump of matter, but a curious engine, ad- 
mirably framed and contrived for the exerciſe of ſeveral functions, as nutrition, ge- 
neration, ſenſation, and many differing local motions ; it was neceſſary, that it ſhould 
be furniſhed with variety of diſſimilar, and organical parts, not only very ſkilfully, 
but very differingly contrived, congruous to the ſeveral uſes, for which they were 
deſigned, or, if you pleaſe, to the ſeveral functions they were to perform. And be- 
cauſe it will be eaſily granted, that the corpuſcles, that are ſkilfully brought together, 
for ſuch purpoſes, muſt be ſo contexed, as not to touch one another exactly every 


where, it will readily follow, that they muſt leave little intervals or pores between them; 


and that, conſidering the multitude of particles, that .muſt go to the making up the 
body of the animal, and the great difference and variety, in point of bigneſs and fi- 
gure of the corpuſcles, that are requiſite to contex ſuch differing parts, as membranes, 
fibres, bones, griſtles, ligaments, veins, arteries, nerves, &c. both the number and 
the variety of the pores cannot but be very great., This argument will be much 
confirmed, by what there will be occaſion to ſay further to the ſame purpoſe, in the 
eſſay touching the poroſity of even ſolid bodies. Wherefore I ſhall now proceed to the 


THIS is afforded us, by conſidering the nutrition of animals : for there being con- 
tinually a great waſte made of their ſubſtance, partly by the excluſion of viſible ex- 
crements, and partly by the avolation of inviſible ſteams, this great loſs muſt necel- 
farily, from time to time, be repaired by the ſupplies afforded by nutrition, of which 
the beſt, if not the only intelligible way of giving an account, is, to conceive, that 
the alimental juice, prepared chiefly in the ſtomach, is impelled or attracted (for, to 
our preſent purpoſe, it matters not which) to the parts of the body, that are RY 

| | nour! 


of ANIMAL Bo DIES. 


nouriſhed by it, and the corpuſcles of the juice inſinuate themſelves at thoſe pores they 
find commenſurate to their bigneſs and ſhape; and thoſe, that are moſt congruous, 
being aſſimilated, add to the ſubſtance of the part, wherein they ſettle, and ſo make 


amends for the conſumption of thoſe, that were loft by that part before. This may | 


be illuſtrated by what happens in plants, and eſpecially trees; in which, of the vari- 


ous corpuſcles, that are to be found in the liquors, that moiſten the earth, and are 


agitated by the heat of the ſun and the air, thoſe, that happen to be commenſurate to 
the pores of the root, are, by their intervention, impelled into it, or imbibed by ir, 
and thence conveyed to the other parts of the tree, in the form of ſap, which paſſing 


through new ſtrainers, (whereby its corpuſcles are ſeparated and prepared, or fitted to 
be detained in ſeveral parts) receives the alterations requiſite to the being turned into 


wood, bark, leaves, bloſſom, fruit, &c. But to retura to animals, our argument 
from their nutrition will be much confirmed, by conſidering, that in children, and in 
other young animals, that have not yet attained their due ſtature and bulk, the nutri- 
tion is ſo copious, as to amount to a continued augmentation : for as it is evident, 
that animals grow in all their parts, and each part according to all its dimenſions, in 
ſo much, that even the cavities of bones increaſe ; ſo we cannot well conceive, how 
this can be done, unleſs the nutritive liquor be diſtributed through the whole body of 
the part, that is to be nouriſhed and augmented : and to this diſtribution it is requilite, 
that the body abound with pores, into which the congruous particles of the juice may 
be intimately admitted, and, penetrating even into the innermoſt receſſes, may place 


or lodge themſelves in the manner, that is moſt convenient for the natural increaſe of 
the part, But the more particular declaration of this proceſs I leave to anatomiſts and 


phyſicians, 
c H A p. I. 


HAVING premiſed, once for all, that in this eſſay I often uſe the word ſkin, in the 


lax and popular ſenſe of it, without nicely diſtinguiſhing the epidermis, or cuticula, 


called in Engliſh the ſcarf-fein, from the cutis it inveſts, and ſticks cloſely to, I ſhall 
now proceed to another topic, whence the porouſneſs of animals may be argued 


namely, the great plenty of matter, that is daily carried off by ſweat, and inſenſible 


tranſpiration. For it is confeſſed, that ſweat is diſcharged at the pores of the ſkin 3 and, 


ſince there is no penetration of dimenſions, we may my conclude, that the matter, 
that is not waſted by ſweat, or by any other ſenſible way of evacuation, muſt have ſmall 


pores, or out- lets in the ſkin, at which it may iſſue in the form of ſteams ; though no 
thing hinders, but that inviſible effluvia alſo may evaporate at the ſame pores with the 


ſweat, though for want of plenty, or gtoſsneſs, or a fit diſpoſition in the ambient, 


thoſe effluvia be not, at the orifices of thoſe pores, brought into little drops, ſuch as 


thoſe of ſweat. 


Tuar therefore the ſkins of a multitude of animals, though they ſeem cloſe to the 
eye, may be porous, may (as we have been ſaying) be argued in many of them from 


their [weating : but becauſe all of them have not been obſerved to ſweat, as is wont to 
be particularly affirmed of dogs, we ſhall add ſome other inſtances to make it probable. 

We may, ſometimes, in the ſmooth ſkin of a living man diſcern pores, with good 
microſcopes; and, with one, that is none of the beſt, we may eaſily, on the inſide of 
gloves, which are made bur of ſkins dreſſed, diſcern good ſtore of theſe little out- lets, 


ſometimes orderly enough ranged to make the ſight not unpleaſant. And though ſome 


of them may, I think be ſuſpected to have been made by the hairs, that grew on the 
Ebene it was dreſſed, yet that greater numbers of them, than can be ſuppoſed to 
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this, or that way, in a thick ſhower of globules, leaving the droſs behind in the lea. 


It is not neceſſary, that 1 ſhould here enquire, whether the little holes, unperceived by 


ſmall excretory veſſels belonging to thoſe very numerous glandults, which the excellent 


| glandules. | 


ſuſpended for a good while, and carefully counterpoiſed in good ſcales ; for by theſe it 


An ES SAY of the PoRoOUsNEssS 
come from thence, are perforations that paſs quite through the leather, may, not im. 
probably, be ſhewn, by the uſual practice of chymiſts, to purify quickſilver, by 
tying it up ſtrictly in a piece of kid's, or ſheep's leather, and_wringing it hard to force 
it out; by which means the lower ſurface of the leather will be covered with a mer. 
curial dew or ſweat, which will fall down and fly out, as the pores happen to Open 


ther. And though when a man's ſkin is tanned, it is of a greater thickneſs than one 
would expect, and that, which I employed, ſeemed almoſt as thick as a buckſkin 
glove ; yet having had the curioſity to try the ſame experiment with the ſkin of a 
man's arm, I found the quickſilver would be ſqueezed out at the pores of that alſo. 


the naked eye, at which the ſweat is diſcharged, and perhaps the matter, that the body 
looſes by inſenſible tranſpiration, gets out, be not, at leaſt moſt of them, the orifices of 


anatomiſts Steno and Malpigbi are ſaid to have diſcovered beneath the cuticula, and 
which, for their ſmallneſs and ſhape, have been called glandule milliares : I need not, 
I ſay, engage in this enquiry, ſince, according to this ingenious opinion alfo, the 
ſkin muſt be allowed a multitude of ſmall perforations or pores, and that is ſuffi- 
cient for my purpoſe, from whenceſoever this poroſity proceeds in a man's ſkin, 
For the next obſervation will ſhew, that ſome membranes of animals may give 
paſſage to tranſpired matter, without being perforated by the excretory veſſels of 


Tre membranes, or ſkins, under the ſhells of hens eggs, though they be very thin, 
are of a contexture very fine and cloſe, as may be confirmed by their reſiſting the 
ſharp corpuſcles of vinegar; and yet, that not only theſe ſkins, but the ſhells that 
cover them, are porous, may be inferred from the experiments I made of keeping them 


appeared, that the eggs did, from time to time, manifeſtly loſe in weight; which 
could not reaſonably be imputed but to an inviſible tranſpiration, the rather, becauſe 
uſually in eggs, that have been kept long, there will be, at one end, a cavity, which 
is wont to increaſe with their age, and is made by the ſhrinking of the membrane from 
the ſhell, to accommodare itſelf to the diminiſhed quantity of matter, that remains 
to be involved by it. MT $19: 8 
WaHen I conſider the plenty of matter, that is wont to be diſcharged daily by inſen- 
fible perſpiration, eſpecially in healthful men, that exerciſe themſelves moderately, 1 
cannot but think it probable, that the minute pores, that ſuffice for the carrying off ſo 
much matter, are very numerous, and are much more ſo than even, by the multitude 
of drops of ſweat, that ſerve to wet the ſkin, men are wont to imagine. For dan#e- 
rius, in his excellent little tract de medicina ftatica, affirms, that what is barely carried 
off by inſenſible tranſpiration does ordinarily amount to more, that is, diminiſhes 
more the weight of a man's body, than all the viſible excrements (whether groſs 
or liquid) put together, Apb. vi. He adds, if the meat and drink, taken in one day, 
amount to the weight of eight pound, the inſenſible tranſpiration ordinarily amounts to 
five pounds, or thereabouts : and elſewhere ſays, that ſometimes, in the ſpace of 
twenty-four hours, in the winter time, a healthy body may exhale fifty ounces, or 
more. And ſome trials, that I have carefully made upon myſelf, added to-ſome others 
of a very curious as well as great prince, that made ule of a like inſtrument, and did 
me the honour to acquaint me with the events, gave me no cauſe to reject Sanctoriuss 
obſervations, conſidering the difference, in point of heat, between the climate of lah, 


where he writ, and that of England, where ours were made: only I fear there has been 
| e committed 


of ANIMAL Bobpfes. 
committed an overſight by thoſe many, that aſcribe all the decrement of weight, that 
is not referrible to the groſſer excrements, to what tranſpires at the pores of the viſible 
parts of the ſkin, without taking notice of that great plenty of ſteams, that is in ex- 
pirations diſcharged through the wind-fipe by the lungs, and appear manifeſt to the 
eye itſelf, in froſty weather; though they may be preſumed to be then leſs copious, 
than thoſe inviſible ones, that are emitted in ſummer, when the ambient air is much 
warmer. But though I look upon the wind-pipe as the great chimney of the body, 
in compariſon of thoſe little chimnies (if 1 may fo call them) in the ſkin, at which the 
matter, that is waſted by perſpiration, is emitted; yet the number of theſe little vents 
is ſo very great, that the fuliginous exhalations, that ſteal out at them, cannot but be 
very conſiderable. Beſides that thoſe, that are diſcharged at the aſpera arteria, do 
probably, at leaſt for the moſt part, iſſue out at the latent pores of the membranes, 
chat inveſt the lungs; which membranes may be looked upon as external parts of the 
body, in reference to the air, though not in reference to our ſight. But, to return to 
our eggs, we may ſafely allow a very great evacuation to be made at the pores of the 
(kin in man, who is a ſanguineous and hot animal, ſince we ſee, that even eggs, that 
are ſtill actually cold, tranſpire. And I elſewhere mention the copious tranſpiration 
even of frogs, that are always cold to the touch, and the decrement in weight of ſome 


animals, ſoon after they are ſtrangled or ſuffocated, when their vital heat being extinct, 


no more fumes are emitted by expirations at the wind-pipe. To which ſigns may be 
added the trivial experiment of holding, in warm weather, the pulp of one's finger, 
as near as one can without contact, to ſome cold and ſolid ſmooth body, as to a piece 


of poliſhed ſteel or ſilver; for you will oftentimes ſee this body preſently ſullied or 
over-caſt with the inviſible ſteams, that iſſue out of the pores of the finger, and are, 


by the cold and ſmooth ſurface of the body, condenſed into viſible ſteams, that do, as 
it were, cloud that ſurface, but, upon the removal of the finger, quickly fly off, and 
leave it bright again. EDS a 175 

Tur perviouſneſs of the 


quickneſs where with ſome medicines take away ſome black and blue diſcolorations of 


the ſkin, that happen upon ſome lighter ſtroke, or other contuſions. For, ſince theſe 


preternatural and unſightly colours are wont, by phyſicians, to be imputed to ſome 
{mall portions of blood, that, upon the contuſion, is forced out of the capillary veſſels, 
that lye beneath the ſurface of it, and, being extravaſated, are obliged to ſtagnate 


there; it ſeems very likely, that if a powerful medicine do quickly remove the diſ- 
coloration, that work is performed by attenuating, and diſſolving and agitating the 


matter, and diſpoſing it to tranſpire through the cutaneous pores, though perhaps, 
when it is thus changed, ſame part of it may be imbibed again by the capillary veſſels, 
and fo, by the circulation, carried into the maſs of blood. Now, that there are medi- 
cines, that will ſpeedily work upon ſuch black and blue marks, the books and practice 
of phyſicians and chirurgeons will oblige us to admit. Helmont talks much of the 


great virtue of white briony root, in ſuch caſes; and a notable experiment made a 


while ago by a learned acquaintance of mine, in an odd caſe, did not give Helmont the lye. 
And I know an eminent perſon, who having, ſome while ſince, received from a ſtroke 
by a kick of an horſe on his leg, a very threatning contuſion, which made the part 
55 black and frightful, he was, in a few hours, cured of the pain of the hurt, and 


1 from the black part of the diſcoloration, by the bare applicatian of the chopt 


IM of hiſſop, mixed with freſh butter, into the form of a pultiſs. 


Obe is it only the ſkin, that covers the viſible parts of the body, that we judge to 
18 porous; but in the membranes, that inveſt the internal parts, we may reaſon- 
ably ſuppoſe both numerous and very various pores, according to the exigency 


4N 2. peculiar 


ſkin outwards may, not improbably, be argued from the 


of their 
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peculiar and different functions or offices, For the two firſt cauſes of poroſity, men: 


environ the ſpleen, liver, kidneys, &c. in man, are hot, in compariſon of the ambient air, 


\ PASS ITY 3 
= =o - - =o TI © \ 
l 4 = N 
. — <5; — n — —— — PI - —_ 
o — 
* — 
0 5 ol - "es ©. I, - „ 4 * 
X PI * 5 RR > 2 = 1 9 2 2 —— — : \ 
* 4 es fa . T a "4 _ 2 r 4 — 5 4 
q — by. +> — — : 4 
* N WT MM . 4 
* 0 = — 2 * K* 1 5 K 
" | ; p — * E 54>. 
ql PR . es. age. HE yy 4 : 4 F; WE? l b . 
«- J \ - A . P 
* x 2 id ; 
A F - 
- q 
7 * 


N 0 ot 
9 1 
* ba - Pp 2 2 
2 * IP "ER TV. * 
1 e rl 
„ ee ee ee e 
* ; 


will the more eaſily be aſſented to, if it appear, that ſuch thick and groſs membranes, 


moiſt air) and leaving the lower part of the bladder, as far as the ſalt reached, im- 


- thatit may not be ſaid, that the acrimony of the ſalt, by fretting the bladder, made way 
more ſlowly, when we tried it with ſugar inſtead of ſalt of tartar. And there are ſome, 


| who pretend that certain ſyrups made this ſlovenly way, which they would have paſs 
for a ſecret, are very much preferable to thoſe made of common water. : 


moſt ſubtile of all, we found by the enſuing experiment. This was made by taking 
ſtrong crude vinegar ; for then taking it out of the liquor, and wiping it well, it was 
ſome particles of the liquors at the pores of the ſkins, that inveſt the white of the 


to be ſatisfied, that the manifeſt expanſion proceeded from ſome other cauſe, than the 


An Es8av of the PorRouUsNEss 


tioned in this eſſay, are as well applicable to the membranes, that cover the internal 
parts, as the liver, the ſpleen, c. as to the external ſkin, or membrane, that covery 
the limbs; and, in ſome reſpects, the tranſpiration through ſuch pores ſeems more ad. 
vantaged, than that through the pores of the-ſurface of the body; ſince the parts that 


and being allo wet, which the air is nor, the laxity of the pores of the internal parts is 
doubly befriended. And perhaps it may be allowable to conceive, both the ſkin, that co- 
vers the limbs, and the membranes, that inveſt the internal parts of the body, to be like 
worſted ſtockings, waiſtcoats, Cc. which, in their ordinary ſtate, have a kind of con- 
tinuity, but, upon occaſion, can have their pores every way enlarged and ftretched, in 
this or that manner, as the agents, that work on them determine them to be. This 
may be confirmed by what we manifeſtly ſee in the finer fort of leather, as that of kid 
or lamb, and by the latent pores, that may be opened in ſheep's-leather, and man's 
leather, by the preſſure of included quickſilver. | 16+ | 
Tris porolity of a living man's ſkin, and other membranes, though internal ones, 


as the urinary bladders of dead animals, are porous, and penetrable even by water, 
This we tried, by putting ſome ſalt of tartar in a clean well dried bladder (which 
ought to be afterwards tied up cloſe in the neck, left the effect ſhould be aſcribed to the 


merſcd in common water, whoſe particles, by degrees, infinuated themſelves into the 
pores of the bladder in plenty enough to refolve the ſalt of tartar into a liquor. And, 


for the corpuſcles of the water, I ſhall add, that the experiment ſucceeded, but much 


THrar the films, that line the ſhells of eggs, are of a very cloſe texture, ſeems pro- 
bable, as by other things, ſo by their reſiſting ſome liquors ſharp enough to corrode 
the ſhell; and yet, that ſuch membranes are pervious to liquors, that are none of the 


an ordinary hen's egg, and keeping it for two or three days in diftilled vinegar, or in 
viſibly, and not inconfiderably, ſwelled, which I concluded to be from the ingreſs of 
egg; for we found nothing broken, though we made the wial more than once. And 


mere dilatation of the white, or yolk, or both, we compared the weight of the egg, 
after it was taken out and well wiped, with that, which had been taken before it was 
put into menſtruum, and found the egg, notwithſtanding the loſs of the ſhel}, to be 
conſiderably heavier, than it was before its immerſion. | ; 

I ſhall add, on this occaſion, that by a more unlikely way, than that newly recited, 
both the egg, ſhell and lining of an egg, may be penetrated : for, notwithſtanding the 
fine and cloſe contexture of the membranes, that inveſt the eggs, the Chineſe have 4 
way of ſalting them in the ſhell, as I have been aſſured both by Engliſh and Dutch 
merchants trading to the Eaſi Indies. And in one of the Dutch journals ſent by the 
council of Batavia to their principals in Holland, and intercepted by an Engliſb man of 
war, I met with divers accounts of great numbers of ſalted eggs, that were ſuch or 
ſuch a day of ſuch a month brought in by ſea to Batavia or other ports. Long by 

| whict 
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vhich time meeting with an ingenious phyſician, that lived in Batavia, I learned by 


enquiry from him, that it is very true, that ſuch eggs are frequently met with in thoſe 


parts; he having divers times eaten of them there, ſome, that he judged to have been 
eitherboiled or roaſted before they were ſalted, and others, that were raw, when they 
came to be dreſſed for him, but yet retained a briny taſte. And, though the mer- 
chants I enquired of could not tell me, what way the Chineſe employed to falt their 
eggs, without making them unfit for common uſe; yet, by a trial, made with clay 
and brine, in which I kept the eggs for a competent time, I was perſwaded, that it 
was poflible the Chineſe ſhould have the art aſcribed to them: for upon the bwaking of 
an egg coated with clay, after it had lain for a competent time in brine, 1 found its 
taſte conſiderably ſalt, but was, by I know not what accident, hindered from pro- 
ſecuting the experiment and endeavouring to make it more practicable and uſeiul. 

I knew a phyſician of more learning than virtue, who, being tormented with a violent 
and obſtinate cholic of a peculiar kind, was wont to relieve himſelf by clyſters of ſack ; 
though he uſually found, that, not long after he had taken any of them, they would make 
him giddy, and fuddle him, as he himſelf confeſſed ro me. But, upon this inſtance I lay 
not much weight, and leſs upon what was anſwered me by a great chirurgeon, who having 
practiſed his art in the Veſt-Indies, and being aſked by me, whether he had not dreſſed 
wounds and ulcers with the recent juice of tobacco (a plant I uſe to keep growing in my 
garden for its excellent virtues in cuts, burns, and tumors, and whether, it he employed 
it, he did not find it emetic; he told me, among other things, that having divers times 
drefled with this juice a ſmall ulcer in a woman's leg, the patient ſoon after the appli- 
cation would grow ſick, and have her ſto:nack turned, or actually vomit. But, as [ 


was ſaying, on this inſtance I lay no ſtreſs, becauſe the corpuſcles of the tobacco might 
probably enough get in at the ſmall orifices of. ſome corroded veſſels, and ſo be con- 


veyed inwards, rather by the help of the circulation of the blood, than on the account 
of the porouſneſs of the parts. And therefore, I ſhall rather mention what has been 


related to me by an eminent phyſician of the famous college of Londen; namely, that 


he had divers times given himſelf a vomit, by a certain application of decocted to- 


bacco to his wriſts and ſome other external parts: which brings into my mind, what 


is affirmed to have been obſerved in ſome children, that have ſcabbed heads, who have 


been made drunk by the application of clothes or ſpunges wetted in infuſion of to- 
bacco, or of ſtrong liquors, and applied to the part affected; though, in this caſe, the 
inebriating particles may be ſuſpected to have got in, not at the meer pores, but rather 


at the orifices of the capillary veſſels, that were made acceſſible by ſuch little ſolutions 
of continuity, as are ſeldom wanting in ſcabby heads. 5 

Trar children may be purged by outward applications, is aſſerted by ſome phyſi- 
cians; and an experienced perſon of that number has affirmed to me, that he can al- 
moſt conſtantly do it by a plaifter. , Bnt it is more conſiderable, what was related to 
me by an eminent virtuoſo, who being indiſpoſed to believe ſuch things, a while be- 
fore he told me the ſtory, was deſired by a curious perſon to ſhew him his hand; which 
the relator having done, the other took it in his hand, which was moiſtened (as was 


afterwards confeſſed? with a kind of ſubtile chymical oil, bur fo ſlightly, that the re- 


lator ſcarce minded it; till ſome time after, when he found himſelf preſſed with a 
motion like that, Which. a purge would have given him; for the other thereupon ſmil- 
ing, my acquaintance began to ſuſpect what the matter might be, and was in a ſhort 


time purged four times, without griping, or other pain or diſcompoſure, But, to 


return to the porouſneſs of membranes, it may ſerve to make way for your admitting 
it, to obſerve, that though lute-ſtrings be but ropes of fibres (which are at leaſt the 
chief parts, that membranes conſiſt of) dead, cold and ſtiff; yet, when the lute is in 


tune, 


— . oft 
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orders in the urinary paſſages, and ſometimes cauſe bloody water. 


Ar Es$8av of the PoxousNzss 
tune, they will ſometimes in wet weather ſwell ſo forcibly, as with noiſe and violence 
to break; which proceeds from the copious ingreſs of moiſt vapours into their pores, 
whereby they are not only ſhortened, but, as I have tried in nice ſcales, made mani. 
feilly heavier. TEE; i 6-19 WISE, 5 

THz poroſity of the internal parts of animals by both the forementioned ways, 
(viz. of emiſſion and reception of corpuſcles,) may be confirmed by the things, that 
happen in ſome of the metaſtaſes or tranſlations (as the phyſicians call them) of the 
morbific matter in diſeaſed bodies. It is known to them, that are any thing conver. 
ſant with hoſpitals, or the obſervations of phylicians, that there do not ſeldom occur in 
diſeaſes ſudden removes of the matter, that cauſed them, from one part to another, 
according to the nature and functions of which, there may emerge a new diſeaſe, more 
or Jeſs dangerous than the former, as the invaded part is more or leſs noble. Thus 
oftentimes the matter, which in the ſanguiferous veſſels produced a fever, being dif- 
charged upon ſome internal parts of the head, produces a delirium or phrenitis; in 
the latter of which I have ſomewhat wondered to {ce the patient's water ſo like that of 
a perſon without a fever: the fame febrile matter, either by a deviation of nature, or 
medicines improper or unſkilfully given, is diſcharged ſometimes upon the pleura, or 
membrane, that lines the ſides of the cheſt, ſometimes upon the throat, ſametimes 
upon the guts; and cauſes in the firſt caſe a pleuriſy, in the ſecond a ſquinancy, and in 
the third a flux for the moſt part dy ſenterical. But, becauſe I ſuppoſe, that many, if 
not moſt, of theſe tranſlations of peccant humours are made by the help of the cir- 
culation of the blood, I forbore at the beginning of this ſection to ſpeak in general 
terms, when I mentioned them in reference to the porouſneſs of the internal parts of 
the body, and contented myſelf to intimate, that ſome of them may ſerve to confirm 
that poroſity, 1 „ 

Tuis will not, perhaps, ſeem improbable, if we conſider, that it is in effect already 
proved by the ſame arguments, by which we have ſhewn, that both the ſkin and the 
internal membranes are furniſhed with pores, permeable by particles, whoſe ſhape and 
ſize are correſpondent to them. For we may thence probably deduce, that when a 
morbific matter, whether in the form of liquor, or of exhalations, chances to have 
corpulcles ſuited to the pores of this or that part of the body, it may, by a concourſe of 
circumſtances, be determined to invade it, and ſo diſlodge from its former receptacle, 


and excite diſorders in the part it removes to. 


CH AF. 


ANOTHER thing, whence the poroſity of animals may be argued, is their taking 
in of effluvia from without : for theſe cannot get into the internal parts of the body, 
to perform their operations there, without penetrating the ſkin, and conſequently en- 
tering the pores of it. | | . 


Nov, that things outwardly applied to the body may without wounding the ſkin, 


be conveyed to the internal parts, there are many things, that argue. 

AnD firſt, it has been obſerved in ſome perſons, (for all are not equally diſpoſed to 
admit the action of particular poiſons) that cantharides being externally applied by chi- 
rurgeons or phyſicians, may ſoon, and before they break the ſkin, produce great diſ- 
And, I remember, 
that having once had a bliſtering plaiſter applied by a ſkilful chirurgeon between my 
ſhoulders, though I knew not, that there were any cantharides at all mixed with the 
other ingredients, yet it gave me about the neck of my bladder one of the ſenſibleſt pains | 


I had ever felt, and forced me to ſend for help at a very unſeaſonable time of 8 5 : 


© 2:9: ANIMAL Borrss. 
Tu porouſneſs of the ſkin may be alfo argued from divers of the effects, even of 
milder plaiſters. For, though ſome plaiſters may operate, as they cloſely ſtick to the 
ſkin, and hinder perſpiration from within, and fence the part from the external cold; 
yet, it will ſcarce be denied, that many of them have notable effects upon other ac- 
counts, whereof none is ſo likely and conſiderable, as the copious ingreſs of the- cor- 
puſcles of the plaiſter, that enter at the pores of the ſkin, and being once got in, act 
according to their reſpective natures and virtues, The like may be ſaid of ointments, 
whoſe operations, eſpecially on children (whoſe ſkin is ordinarily more ſoft and lax) 5 
are ſometimes very notable. And I have known conſiderable things performed by | 44 
them, in an internal diſeaſe. of grown men, where I ſhould ſcarce have expected a ve- 41 
getable ointment ſhould perform ſo much: I fay, a vegetable ointment, for it is vul- | 
early known, that by mercurial ointments ſalivation may be excited ; and ſometimes, 4 
againſt the phyſician's will, the corpuſcles of the quickſilver get ſo far into the body, : =_ 
that he is not able to get them out again. | | | 
War we lately ſaid of plaiſters may be applied to thoſe, that phy ficians call peri- | 41 
carpia, or wriſt- bands; the better ſort of which, though ſometimes ineffectual, are 
oftentimes ſucceſsful in ſtopping fits of agues, as I have frequently found in a mixture, 
elſewhere mentioned, of currans, hops, and bay-ſalt well beaten together; by which, by 
God's bleſſing, many, and I among others, have been freed from ſimple tertians, and 
either double tertians or quotidians, EY „ 
Tux argument of the poroſity of animals, drawn from thoſe things, that get in 
through their ſkins without breaking or wounding them, may be much ſtrengthned, 
if it can be made appear, that thoſe phyſicians do not deceive us, who aſcribe ſenſible 
operations and virtues to things externally applied in ſo looſe a way, that they do not 
ſo much as ſtick to the ſkin, or perhaps immediately touch it; ſuch as ſome call Pe- =_ 
riapta and Appenſa; divers of which are beſt known among us by the name of amulets; | 4 
ſuch as are the quills containing quickſilver or arſenick, that ſome hang about their 
necks, and wear under their ſhirts, againft the plague and other contagious diſeaſes ; 
and the bloodſtones, that others wear againſt hemorrhages ; and the ſtone, which the 
women ule in the Eaſt- Indies, for a quite contrary effect, in o05/truftione menfium, That 
many of theſe external medicines anſwer not the promiſes of thoſe, that extol them, 
having ſome of them no ſenſible operation at all, and others no conſiderable one, ex- 
perience has aſſured ju icious obſervers ; but that ſome of them, clipeciaily on ſome 
patients, may have conſiderable, not to ſay admirable, operations, I confeſs, myſelf, 
by other motives, as well as authority, to be perſuaded. Having been one ſummer 
frequently ſubject to bleed at the noſe, and reduced to employ ſeveral remedies to check 
that diſtemper; that, which I found the moſt effectual to ſtanch the blood, was ſome | 
moſs of a dead man's ſkull (ſent for a preſent out of Ireland, where it is far leſs rare, 1 
than in moſt other countries) though it did but touch my ſkin, till the herb was a little bt 
warmed by it. And, though I remember not, that I have known any great matter it 
done to ſtop hemorrhages by the bare outward application of other blood-ſtones ; yet, 5 
of one, that looked almoſt like an agate, I admired the effects, eſpecially upon a 
young and extraordinary ſanguine perſon. To which I ſhall add a memorable thing, 17 ore | i 
_ communicated to the experienced Zwelfer by the chief phyſician of the ſtates of Mo- would fre 1 
ravia : for this learned man, whom he extols for a great phyſician and philoſopher, 5 4] 
aſſures him, that having prepared ſome trochiſcks of toads, according to Helmont's 2 75 i 
way, (which I remember I alſo was ſollicituous to prepare, but had not occaſion to the ey. 4 
make trial of their virtue,) he not only found, that, being worn as amulets, they if 
preſerved him and all his domeſtics and friends from the plague (though he daily viſited it 
the inteted) but that having cauſed theſe trochiſcks to be put upon the plazue ſores of | 
OM ep | , 
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operate upon the included metal, as appeared by the 


An Ess AV of the POROUSN ESS 
ſeveral perſons, none of them died, but the venom of the peſtilential carbuncles waz 
thereby ſo weakened, that the ulcers were afterward eaſily cured by vulgar remedies. 

AnD now, as to the difficulty, which I acknowledge not to be ſmall, to conceive, 
how bodies, actually cold, can emit effluvia, capable of penetrating (without moiſten. 
ing it) a membrane of ſo cloſe a contexture, as a man's ſkin ; I ſuppoſe it will be much 
leflened in the objector's opinion, by what he will meet with hereafter about the pores 
of bodies, and the figures of corpuſcles. For, ſuppoſing theſe to be congruous, it 
will not ſeem incredible, that the effiuvia of amulets ſhould, in tract of time, get 
paſſage through the pores of the ſkin of a living body. And, to make this the more pro- 


bable, I will give an inſtance in the ſkin of a dead animal. And, becauſe this requires a 


liquor I much employed in theſe trials about porology, though I have many years ſince, 
in another tract, taught how to make it for another. purpoſe; yet I ſhall here repeat, 


that it is made by exactly mingling flower of brimſtone, powdered ſal-armoniac, 
and good quick-lime, in equal quantities, fave that, if the quicklime, be not very dry 


and good, a fourth or fifth part muſt be ſuperadded ; for theſe being nimbly mixed, 
and diſtilled by degrees of fire in a retort, till the {and be at length brought to be al- 
moſt red hot, there will come over a ſmoking ſpirit, which muſt be kept very care- 
fully ſtopt, and which, for diſtinction's ſake, I alſo uſe to call the permeating men. 

ſtruum or liquor, and its expirations the penetrant, or permeating fumes. Tap 
Ap now you will eaſily underſtand the experiment I was about to mention, which 
was this; we took a very clean piece of poliſhed copper, in want of which one of 
ſilver will ſerve the turn, and having lapt it up in a piece of either lamb's or ſheep's 
leather, ſo that it was every way incloſed, we then held it over the orifice of the vial, 
that contained the ſpirit, at a pretty diſtance from the liquor, whoſe fumes, nevertheleſs, 
did quickly (perhaps in a minute of an hour, or leſs) pervade the pores of the leather, and 
| deep and laſting tincture it had given 


to the lower ſurface of it, though the interpoſed leather itſelf was not deprived of its white- 


neſs, nor at all ſenfibly diſcoloured; however, it ſmelt of the ſulphureous ſteams, that had 


invaded it. And if I miſ-remember not, the ſame experiment ſucceeded, though ſomewhat 
more ſlowly, when a double leather was interpoſed between the fumes and a new piece 
of copper coin. This will be thought the leſs ſtrange, when I ſhall come to ſome 
other inſtances of the penetrancy of theſe ſpirics. In the mean while I leave it to be 
conſidered, whether this may not ſuggeſt ſome conjecture at that ſtrange phenomenon, 
which is recorded by authors of good repute, that ſometimes in great thunders the 
lightening, among other operations, has been found to have manifeſtly diſcoloured 
men's money, without burning the purſes or pockets wherein it lay. For in our experi- 
ment, the ſteams, that in a trice pervaded the leather, the moſt uſual matter whereof 
purſes are made, were ſulphureous, as the ſmell argues, that thoſe, which accompany 
the fulmen, are wont to be; and whereas theſe, when they invade bodies, are uſually 
very hot, ours operated, when the liquor, that emitted them, was actually cold. And, 
if it be ſaid, that ſometimes their money has been found diſcoloured in their pockets, 
who were not ſtruck by the fulmen, but had it only paſs near them, it may be ob- 
jected, that though the intire body, whether fluid or ſolid, if there be any of this 
latter kind, that is in Latin called fulmen (for our Engliſh word, thunderbolt, ſeems 
not ſo applicable to a fluid) did not touch them, yet it might ſcatter ſteams enough 
round about it, to cauſe the phznomenon. For confirmation of which I ſhall take 


notice, that a conſiderable perſon of my acquaintance having had the curioſity to al- 
cend a burning mountain in America, till the ſulphureous ſteams grew too offenſive to 
him, he told me, that, among other operations he obſerved them to have upon him, 


one was, that he found the money he had about him turned of a black and dirty co- 
I ; | | 


Jour, 
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four, ſuch as I have obſerved our ſulphureous ſteams often give both to copper and to 
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ſilver coins. But whether or no our ſpirits will juſtify the conjecture they invited me to 


mention, at leaſt their ſo eafily pervading the ſkin of a dead animal may make it pro- 
bable, that the ſkin of a living man may be caſily penetrated by external ſteams, whoſe 
approach the eye does not perceive, and whoſe operations, though not inconſiderable, 
may therefore be ſuſpected. I leave to phyſicians to conſider, what uſe may be made 
of this obſervation, in reference to the propagation of contagious diſeaſes by the con- 
rat of infected air, diſtinct from the reſpiration of it, and by the penetration of the 
ſeams, that, iſſuing from divers bodies, invade the ſkin, and may perhaps be capable 
of operations, either hurtful or friendly, that are not uſually ſuſpected to proceed from 
ſuch cauſes, and are therefore miſ-aſcribed to others. And, on this occaſion, it will 
not be impertinent to add, that by hanging up ſheep's leather or lamb's leather in the 
free air, the vapours of it would ſo infinuate themſelves into the pores in wet weather, 
that a moderate degree of moiſture in the air would add to it a not inconſiderable 
weight, of which dry weather, whether hot or cold, would deprive it. e 


| LY AE TC 


I MUST not in this place omit ſome inſtances very proper to manifeſt the penetrable- 


neſs of membranes to fumes themſelves, if they be ſubtile enough for their pores, or 


correſpondent enough to them. 


Amon the obſervations publiſhed by phyſicians, I have met with ſome, by which 


it appears, that cantharides may have great effects upon the internal parts of the body, 
though they do not ſo much as touch the ſkin, but are placed at ſome diſtance from it, 


ſo that their effluvia muſt be tranſmitted through other bodies before they can penetrate Schi - 


that. The learned Michael Paſchalius mentions a chirurgeon, who was twice brought 


in his pocket; and adds, that a like caſe was recounted to him by Helidæus, whom he 
calls an eminent Bologman phyſician. 1 


% : ; 


and leſs porous, ceteris paribus, the linnen is: by analogy to which one may eſteem 
the thin film, that lines the ſhell of an egg, to be of an exceeding cloſe contexture z 


and yet, that even this film is not impervious to ſome fumes, I have found by the fol- : 


lowing trial. 


To make this, we ſlowly and warily picked off a ſufficient part of the ſhell of an 
hen's egg from the ſkin, that lay juſt beneath it, and is wont to ſtick ſo cloſe to it, 
that their ſeparation, without injuring the membrane, is not eaſy. In this ſkin, being 


wiped, we wrapt up a flat piece of copper, whoſe ſurface was made bright, that the 
change of colour might be the better ſeen; and having kept this covered bit of plate 
over the fumes of our ſmoking liquor, lately mentioned, for a minute or two by our 


Wes ſee, that in linnen cloth, the finer and more ſlender the threads are, the cloſer 


ſer vation. 
; lib, 7. obſ. 
to void much blood with his urine, by ſome Spaniſh flies, that he carried about in 4 7. 


purſe or bag. And another doctor of note relates of another perſon, that came to 
complain to him that he piſſed blood, having carried about with him cantharides, though 


gueſs, we unfolded the ſkin, and found, as we expected, that the lower ſurface of 


the copper, which was it, that had been held over the fumes, was turned of a dark 
colour, which manifeſted, that even fo fire and cloſely contexed a membrane was not 
only, as we have formerly ſhewn, penetrable by liquors, - but, readily pervious to our 
ſulphureous exhalations, though theſe were probably but faintly emitted, ſince the li- 
quor they came from was then actually cold. But, in making the trial, it is fit to hold 


(as we did in that newly recited) the membrane againſt the light, to ſee if it be intire. 


and have eſcaped all thoſe little lacerations, that are hardly avoidable in ſevering it from 


ihe ſhell ir ſticks ſo cloſe to. If this caution be neglected, it is caly to be impoſed on, 


Vor. IV. 40 by 


cleanſe and cheriſh the parts, he ſhould quickly and plainly find in his mouth thet 
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by overlooking ſome little holes, that are not eaſily diſcerned when one looks down 
upon the ſkin, and yet may be ſufficient to make the experiment deceitful : but, 
though, when it is well made, it is a notable confirmation of the doctrine endeavoured 
to be eſtabliſhed in this paper, yet, I ſhall now ſubjoin a more conſiderable inftance to 
the ſame purpoſe. FIR V FOO OE ET - 
Tus porouſneſs of the internal membranes of the body will be more eaſily granted. 
if it be conſidered, that either the liquors, or the moiſt exhalations, whole action of 
promoted by the natural heat of the parts, keeps them conſtantly wet or moiſt, and 
thereby renders them more lax, and more penetrable by ſubtle ſpirits or other corpuſ.! 
cles. In favour of this reflection I made the following experiment.” We took a piece 
of 4 dried urinary bladder; which was judged to have been a calf's; and having apt it 
about a new piece of ſilver coin, ſo that the bladder was fingle, ' where it coveted the 
lower ſide of the piece, we kept it for divers minutes, by gueſs, over the ſpirituous 
fumes of our often mentioned permeating liquor, but could not perceive, that the 


coin was thereby at all affected or tarnifhed : whence we concluded, that the pores of 


the dry bladder were too cloſe and narrow, to give paſſage to the expirations of the 
menſtruum. But preſuming, that moiſture would ſomewhat relax them, with another 
piece of the ſame bladder, made limber, by being a little wetted in common water, ve 
lapt up another like piece of new coin, as we had done the former, and kept it at the 
ſame diſtance, as before, from the liquor, but not for ſo long a time: for after about 


two minutes, by gueſs, we removed and took out the piece, and, as we expected, 


found much of its lower ſurface (that regarded the liquor) deeply diſcoloured. Which 
experiment will not only juſtify, what I lately ſaid, of the greater laxity of moiſt than 


of dry membranes, but will be thought no mean confirmation of what is in this eſſay 


delivered about the porofity of membranes ; ſince the urinary bladder does, as anato- 


miſts well know, conſiſt of more than one membrane, though they ſtick ſo cloſe toge- 


ther, as to appear but one to the eye. And this bladder was ſpeedily penetrated by the 
fumes, that our liquor emitted in exceeding cold and froſty weather, though the 
bladder itſelf was not in the warm body of the live animal, but had been ſo long kept 
dried and cold, that probably the moiſture it introduced in fcarce one minute of an 
hour could not reſtore it to the laxity it had, whilſt it was a part of the living calf. 

Ox of the notableſt inftances I ever met with of the poroſity of the internal mem- 
branes of the human body, was afforded me by that Britiſh nobleman, of whom our 
famous Harvey tells a memorable, not to ſay matchleſs ſtory. This gentleman, have 
mg in his youth by an accident, which that doctor relates, had a great and laſting per- 


toration made in his thorax, at which the motion of his heart could be directly percei- 


ved, did not only out-live the accident, but grew a ftrong and ſomewhat corpulent 
man; and ſo robuſt, as well as gallant, that he afterwards was a ſoldier, and had the 
bonour to command a body of an army for the king. This earl of Mount- Alexander | 


(for that was his laſt title) having married one of my neareſt kinſwomen, and having 


been told, that I was very deſirous to ſee, what I had heard fuch ſtrange things of, 
very obligingly came, at a fit time to give me that ſatisfaction. In order to which he 
removed that, which covered the wide orifice of his hurt, and gave me the opportunity 
of look ing into his thorax, and of diſcerning there the motions of the cone, as they 
call it, or mucro of the heart. But theſe things I mention but upon the bye, and be- 
cauſe of the ſtrangeneſs of the fact; the thing I principally intended relates to my pre- 
fent argument. Having then made ſeveral inquiries fit for my pourpoſe, his lordſhip 
told me, that, when he did, as he was wont to do from time to time, (though not every 
day) inject with a ſyringe ſome actually warm medicated liquor into his thorax, = 
a 

and 


? 
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and ſmell of the drugs, wherewith the liquor had been impregnated. And I further 
learned, that, whereas he conſtantly wore, upon the uncloſed part of his cheſt, a 
filken quilt ſtuffed with aromatic and odoriferous powders, to defend the neighbouring 
parts and keep them warm ; when he came, as he uſed to do after ſome weeks, to em- 
loy a new quilt, the fragrant effluvia of it would mingle with his breath in expiration, 
and very ſenſibly perfume it, not, as I declared I ſuſpected, upon the ſcore of the plea- 
ſing exhalations, that might get up between his cloaths and his body, but that got into 
the organs of reſpiration, and came out with his breath at his mouth, as was confirmed 
to me by a grave and judicious ſtateſman, that happened to be then preſent, and knew 
this general very well, Other circumſtances I might add, but that I dare not truſt m 


memory for them, and unhappily loſt the paper, wherein the oddneſs of the things in- 


vited me to ſet them down, for fear of forgetting them. 


TrarT part of this narrative, which relates to injections, may be much confirmed 
by what is delivered by Galen himſelf, who ſays, that mulſum, or honeyed water, 
being injected at the orifice of wounds penetrating into the cavity of the thorax, has 
been obſerved to be in part received into the lungs, and diſcharged out of the Aſpera 
Arteria by coughing. And this he mentions, as a known thing, employing it & a 
medium, whereby to prove another. = | 
Taz mention, that has been made of the poroſity of membranes, brings into my 
mind, what I once obſerved at the diſſection, made by ſome phyſicians and anatomiſts, 
of a luſty ſoldier, that was hanged for I know not what crime. This man, though 
otherwiſe young and found, was obſerved to have been long moleſted with what they 
call a ſhort dry cough, which made us expect to find ſomething much amiſs in his 
lungs. But meeting with nothing there, we were at a loſs for the cauſe of this cough, 
till coming to conſider the internal part of the cheſt, we perceived ſomething on one of 
the ſides, by tracing of which we diſcovered, that between the pleura and the ſubſtance 


| of the intercoſtal muſcles there was lodged a certain matter, of the breadth of a ſilver 


.crown-piece, or thereabouts, of a roundiſh figure, and of the conſiſtence and almoſt 
colour of new, ſoft cheeſe ; which odd ſtuff was concluded to have been the remains 


of ſome ill cured pleuriſy, and to have tranſmitted through the pores of the pleura, 
though that be a very cloſe membrane, ſome noxious efluvia, which ever and anon 


irritated the lungs into an irregular and troubleſome motion, and ſo produced the 
cough the maletactor had been moleſted with. el 


CT HALL VL 


I AM well aware, that it is far leſs difficult, to prove the permeableneſs of ſingle 
_ membranes, than that of ſuch a part of the body as ſeems to be an aggregate of ſeveral 


parts, which, in regard of their cloſe adheſion, are looked upon but as one part, to which, 


on that account, men commonly give a diſtinct name: but yer there are ſome phæno- 
mena, that ſeem to argue, that even ſuch compounded or reſulting parts, if I may fo call 
them, are not deſtitute of pores; which, whether they be not ſome of them the orifices of 
_ exceeding ſlender and therefore unobſerved capillary veſſels, I muſt not now ſtay to inquire. 


WHEN the cavity of the abdomen in thoſe hydropical perlons, that are troubled with 


an aſcites, is filled with water, or rather with a liquor, that I have found to be much 
more viſcous, it juſtly appears ſtrange, that by an hydragogue, or ſome appropriated 


purging medicine, great quantities of this groſs liquor ſhould in a ſhort time be carried 
off by ſiege, 


ge, and perhaps alſo by urine z though to get into the cavity of the guts, or 
that of either 


h 3 Lidoeys; it ſeems neceſſary, that it permeate the tunicles, and 
| As component parts, of the viſcera it gets into. 5 
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the veſſels of the lungs; where being once admitted and mingled with the blood, they 


cui honos præfationis eſt, I ſhall add, that I have ſeveral times obſerved in myſelf, that 


if his blood or body were rankly ſcented, I ſhould divers hours after plainly find that 


humour. For the reſolution of which hard tumour it ſeems neceſſary, that the ſana- 
tive corpuſcles of the external remedy ſhould at length penetrate, not only the epidermis, 


_ poſed parts. 


notice, that bones being ſometimes broken, without piercing the ſkin, that covers the 
part they belong to, when the callus is making, and the broken parts of the bone be- 


dreſſings or bandages, that are kept upon the limb affected by the fracture. 


An Es8av of the PorRousNnEss 


I know not whether, I may, on this occaſion, take notice of what phyſicians obſerve 
to occur now and then in empyemas, that follow ill conditioned pleuriſies. For it has 
ſeveral times been obſerved, that upon the burſting of ſuch impoſthumes into the ca- 
vity of the cheſt, the purulent matter hath been voided by ſiege and urine. I heſitate 
as I was ſaying, whether I ſhould alledge this phænomenon, as a proof of what 1 
now contend for, till it be determined, whether this metaſtaſis be made by tranſudation 
properly fo called, or by the ingreſs of the pus into the imperfectly cloſed orifices of 


may with this circulating liquor arrive at the kidneys, or any other parts fitted to make 
a ſecretion of this heterogeneous matter. | e + 

Bur whatever be the reaſon or manner of it, we find, that the lungs do ſometimes 
oddly convey things to diſtant parts of the body. And if I may here mention a thing, 


when I had been an actor, or an aſſiſtant, in the diſſection of a living dog, eſpecially 


odour in the excrements I voided by ſiege. | "GR: 

A famous chirurgeon and anatomiſt relates, that one, who was very ill of a dropſy 
judged to ariſe from a ſcirrhus of the ſpleen, coming to aſk his counſel and aſſiſtance, 
though he judged the patient's caſe deſperate, yet to content him, he ordered him to 
dip a very large ſpunge in good quicklime water, and having ſqueezed out the ſuper- 
fluous liquor, to bind it upon the region of the ſpleen, only ſhifting it from time to 
time. He adds, that after ſome months he was much ſurprized to receive a viſit from = 
this patient, with ſolemn thanks for his recovery; the outward medicine having, it 
ſeems, reſolved the ſchirrhus, and concurred with nature to evacuate the hydropical 


and the true cutis, but the muſcles themſelves of the abdomen, and ſome other inter- 
THesz inſtances may be ſtrengthened by an eminent obſervation of Galm, who takes 


gin to be conglutinated together, a portion of that blood, which had flowed to the 
part affected, is carried to the ſkin, and permeates that, ſo as to wet and foul the 


HA F. VIE „ 

BONES, horns, and parts of the like ſubſtance, being thoſe, that are granted to 
be the moſt ſolid of the bodies of animals, I come, in the laſt place, to ſhew by parti- 
cular experiments, that theſe alſo have their pores : I ſay, by particular experiments, 
becauſe, in a general way, their poroſity has been already proved by the ſame argu- 
ments from their original texture, nutrition, augmentation, &c. that have been em- 
ployed to. manifeſt the porouſneſs of animal ſubſtances in general. 
THar the nails of men, as well as their ſkins, are porous, may be gathered fram 
their being eaſily and permanently tinged with. divers metalline ſolutions, and particu 
Erly with thoſe of filver in aqua-fortis, and gold in agqua- regia; the former of which 
ſolutions, though cold, will but too eaſily tinge the ſæin and nails it chances to touch, 
and make ſome little ſtay upon, with a dark and blackiſh colour; which I found not, 
that I could waſh out with water, or, even with a far more penetrating and abſterſive 
Lquor., The like durableneſs I found in the purple ſpots, that I ſometimes * 

1 | | NW m 


| of ANIMAL BOD IZ S. 7 
made on my nails by letting ſome little drops of the ſolution of gold in aqua regia 
dry upon them, which I now and then did, to obſerve the way of the nails growth; 
for if the ſtain were made near the root of the nail, it would be ſtill, though very 
ſlowly, thruſt on by the new matter, till, after ſome weeks, it arrived to the further 
end of the nail, and was fit to be pared off with it. But this only upon the by. 
It is more to our purpoſe to take notice, that, though the menſtruums employed in 
the recited experiments be of themſelves very acid and corroſive, yet they are ſo changed 
by the metals they have diſſolved, that they are acid no more; the ſolution of ſilver 
being rather extreamly bitter, and that of gold of a kind of ftiptic taſte, almoſt like 
that, which ſloes growing in the hedges are wont to be of. 

IvoRY is a thing too well known to need to be deſcribed. And, ſince it is generally 

| looked upon (for I have had no opportunity to compare it with the bones) as the ſolideſt 
part of the vaſteſt of terreſtrial animals, experiments proving its poroſity, will be ſtrong 

reſumptions for that of the hardeſt parts of other animals. And the porouſneſs of 

ivory may be argued from the ſeveral ways of dying it with permanent colours; for 
in theſe colorations the tinctures, that make them, muſt penetrate into, and be lodged 

in the ſubſtance of the ivory, eſpecially when the ſubſtance remains ſmooth and glaſſy, 
as I have divers times made it do, when I employed fit menſtruums and metalline pig- 
ments. The ſolution I formerly mentioned of ſilver in agua fortis, being laid upon 
ivory, will ſoon give it a dark and blackiſh ſtain, which is not, that I have found, to 
be waſhed off. I remember alſo, that I many years fince taught ſome ingenious artifi- 
cers, to adorn ivory with a fine purple colour, by moiſtening it with, and ſufferin 
kiſurely to dry on it a ſolution of gold made in aqua-regia, and, if occaſion required, 


allayed with water; nor needs either of theſe ſolutions be applied hot, any more than 


the ivory needs to be heated. Both which circumſtances favour the porouſneſs of the 
folid body. 8 | 


Cop ER diffolved in agua-fortis ſtains ivory with a bluiſh colour, as I have ſometimes 
ſeen in the hafts of knives, about whoſe coloration, nevertheleſs, another way is alſo 
employed. But I remember, that, without making uſe of any acid or corroſive men- 
ſtruum, J have even in the cold ſtained ivory with a fine and permanent blue like a tur- 
quois, by ſuffering to dry upon it as deep a ſolution, as 1 could make, of crude copper, 

nin an urinous ſpirit, as that of fal-armoniac. - „ 

Bur, now to return to bones, their growth, in all their dimenſions, does, as J lately 

noted, argue their poroſity; and the marrow, that is found in the great hollow bones, 
whether it nouriſh them or no, mult itfelf be ſupplied by ſome alimental juice, that ſoaks, 
or otherways penetrates, into the cavities, that contain it. 5 
Non does it ſeem at all improbable, that blood itſelf may through ſmall veſſels be | 
conveyed into the very ſubſtance of the bone, fo as that the veſſels reach at leaſt a little wr 
way in it, though perhaps the liquor they carry may afterwards, by imbibition, be ty 
brought to the more internal parts of the bone. For not to urge, that we manifeſtly 
ſee, that on each fide of the lower jaw nature has been careful to perforate the bones, 
and make a channel in the ſubſtance of it; which channel receives not only a larger 
nerve, but a vein and artery, to bring in and carry back blood for the nouriſhment of 
the teeth, by diſtin& ſprigs ſent from the great branch to the particular teeth: not to 
urge this, I ſay, (which I mention but to ſhew, that the opinion lately propoſed is Hl 
agreeable to a known practice of nature) I have been aſſured by eminent anatomiſts, +10 
whom J purpoſely conſulted, that they have obſerved blood · veſſels to enter a great way 
into the ſubſtance of the larger bones; and one of them affirmed, that he had traced. 
a veſſel even to the great cavity of the bone: which I the leſs ſcrupled to admit, be- 


cauſe it has been obſerved, that in younger animals the cavity is in great part furniſhed 
with 
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An ESs SAY of the PorRoOUSNESS 1 
with blood, as well as marrow, and in thoſe larger pores, whereof many are found in 
the more ſpungy ſubſtance of divers bones, blood has been obſerved to have been 
lodged, as allo in the ſpungy part of the ſkull, that lies between the two tables, as] 
have been aſſured by ſkilful eye- witneſſes. 1 5 

Tas blackneſs alſo, that bones acquire, when put into a competent heat, and a 


peculiar kind of fatneſs, which they may by heat be made to afford, ſhew, that they 


arbour, even in their internal parts, ſtore of unctuous particles, ſeparable from the 
ſolid ſubſtance, (which till retains its ſhape and continues ſolid) in whoſe pores they 
may thereby be argued to have been lodged. The lightneſs of bones, even when their 
cavity is acceſſible to air and water, is allo a great ſign of their poroſity : and ſo is their 
being corroded by tinging liquors, if they be penetrativg and well applied.” 1 know 
not, whether I ſhould add on this occaſion, that having taken calcined and pulverized 
bones, ſuch as we uſed to make our cupels of and, after having given them a good 
heat, kept them for ſome time in the air, but in a well covered place, I found the im. 
bibed moiſture of the air to have manifeſtly increaſed their weight; and that, I alſo ob- 
ſerved, in a curious ſkeleton, where the bones were kept together by wires, inſtead of 
other ligaments, that though I kept it in a well covered place, not far from a kitchen 
fire, yet in very moiſt weather the bones ſeemed to ſwell, ſince thoſe joints, that were 


eaſy to be bent in dry weather, and that after ſeveral manners, would grow ſtiff and 
refractory, and indiſpoſed to be put into ſuch motions, when the weather was conſider- 

ably wet. Theſe particulars (as I was ſaying) Jam ſomewhat doubtful, whether! 
ſhould here inſert, becauſe one may ſuſpe& the phænomena may proceed rather from 


ſomewhat elſe, than the imbibed moiſture of the air; and yet, I would not omit to 
mention theſe obſervations, becauſe I do not yet ſee any cauſe, to which they may more 


probably (or indeed ſo probably) be aſſigned. | 
Asp, on this occaſion, I ſhall ſubjoin ſome obſervations made on large and ſolid ox 


bones, which in one of my note books I find thus regiſtred, Nov. 15. We weighed 
two [entire or unbroken] marrow bones, and found the one to weigh Zxxix. ＋ 3(s. 
and the other Ixxiv. +3iv. + 30 gr. Nov. 24. the former weighed 3xxix. + Zvi. and 
the latter Zxxv. + zi. + 30 gr. Dec. 28. the former weighed Ixxix. + Ziij. 55 gr. 
and the latter Ixxiv. + 3vij + 39 gr. June 7. of the following year, the former 


weighed Ixxix. -+ zij. and the latter Zxxiv. + zvij. But which obſervations, pur- 


poſely made at differing times of the year, and in very good ſcales, it ſeems, that 
bones do plentifully enough imbibe the exhalations of the air, and emit them again, 


together with ſome of their own, according as the ambient. happens to be diſpoſed. 


And theſe alterations argue the bones to abound with pores, ſince the external ſteams 


mult have pores to receive them, and the effluvia muſt, upon their receſs, leave pores 


behind them. N 2 
I confeſs, that to think (as, with ſome anatomiſts, I lately ſeemed to do) that bones 
themſelves admit into their ſubſtance veſſels capable of conveying a nutritive liquor, 
we muſt ſuppoſe thoſe veſſels extremely ſlender : but, that it is not only poſſible, but 
ſumewhat credible there may be ſuch, I am induced to think by what is known to 
happen in that diſeaſe, which, from the country it moſt infeſts, is called the Pha 

Pelnica. For, though one would think, that the hairs of men are much too ſlender 
to have cavities in them capable of viſible liquors; and though I have found it very 
difficult, even with a good microſcope, to perceive any cavities in the hair of a man 
tranſverſly cut; yet, not only ſome other writers of good note, but the judicious Sen- 
nertus himſelf, deliver, that in this diſeaſe (of which he particularly treats) it has been 
obſerved, that if the patients cauſe the intangled hair to be cut, as they ſometimes do, 
by reaſon of its naſtineſs or unſightlineſs, they are not only thereby * but 
I 8 ometimes 


of ANIMAL BO DIE s. 
ſometimes the ſingle hairs will actually bleed, where the ends have been cut off; ſo 
that ſo thick a liquor, as blood, may be conveyed through veſſels, that can at moſt 
be but in a proper ſenſe capillary, and mult be far leſs than hairs, if their perforations 
be like thoſe, by which many plants have their nouriſhment conveyed to them, or ſuch 
as are obvious in divers Canes, which, being cut quite through tranſverſly, diſcover a 
multitude of diſtinct pores, that, by ſome experiments one may be induced to gueſs, 
reach all along, and make the cane like a cylindrical bundle of minute pipes; or rather 
a multitude of ſmall cavities, that perforate from end to end the parenchyma, or ſubſtance 


analogous to it, that gives them ſtability. And for the preſent this ſort of veſſels ſeem 
to me the more likely to be thoſe, that convey the blood to the extreme parts of the 


hair; becauſe even in horſe hairs, which yet are nouriſhed and grow, I am not yet 


ſure, that I have diſcovered with my microſcopes any cavity, and therefore ſuſpect 
there may be divers imperceptible ones, for the hair is nouriſhed and grows, which it 
is not like it ſhould do, if the body were ſolid; and if there were but a fingle cavity 

in it, as in the lower part of a quill, it is like the microſcope I uſed would have dif- 
covered it, ſince with one much inferior I could eaſily ſee, that ſeveral little ſhort hairs, 


that grow upon the animal, that yeilds muſk, had each of them a cavity in it like that 


of the lower part of a quill. | | 
To the things, that have already been ſaid about the poroſity, of bones, I ſhall now 
add an obſervation of a very learned phyſician, that is very remakable to our preſent” 
purpoſe, becauſe it argues, that even bodies not ſaline, nor aftualſy moiſt, may from 
without get into the pores and cavities of human bones. Divers phyſicians have com- 
plained of the miſchiefs done to the bones by mercury employed to ſalivate in venereal 


diſeaſes : whereof I remember I have read a very notable inſtance, in a learned book 


(which I have not now by me) of an eminent Roman profeſſor of phyſic, who had the 
opportunity of making ſeveral curious obſervations in the famous hoſpital of the 


incurabili at Rome, and is therefore the more to be credited; where he relates, that in 


the cavity of at leaſt one pocky man's bones, there was found real quickſilver, that 


had penetrated thither. And this brings into my mind a memorable obſervation of an 
antient and experienced phyſician, who being famous for the cure of venereal diſeaſes, 
was aſked by me, what inſtances he had found of the penetration of quickſilver, either 


outwardly or inwardly adminiſtred, into the bones of men? To this he anſwered, that 


he could not ſay he had himſelf taken notice of any quickſilver in the cavities of 


greater bones ; but that ſome other practitioners had told him, that they had met with 


ſuch inſtances, as I inquired after. But for himſelf, he only remembered, that a 
patient, who had been terribly fluxed with mercurial inunctions, coming afterwards 
to have one of the grinders of his lower jaw pulled out, becauſe of the raging pain ir 
had put him toz my relator had the curioſity to view narrowly this great tooth, and 


found, to his wonder, a little drop of true mercury in that ſlender cavity of the root, 


that admits the ſmall veſſek, which convey nouriſhment and ſenſe to the tooth, in more 
than one of whoſe three roots he affirmed to me, that he found true, though but ex- 

ceeding little, quickſilver. But a full teſtimony, to my preſent purpoſe, is afforded 
me by the experienced phyſician Euſtachius Rudius, who relates, that he. ſaw himſelf, 


was got together, which, yet, (to add that upon the by) he ſays, did not hinder ſome 
of them from living many years, ſurviving thoſe inunctions. 3 
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and that others alſo obſerved, ſome bodies diſſected, of thoſe, that had been anointed 8 3 
for the venercal pox, in the cavities of whoſe bones no ſmall quantity of quickſilver 6. 15. 
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An Es88av of the Poxousnred 
c H A p. VII. 


IA not ignorant, that among the 8 ulars laid together in the foregoing eſſa 
chere are ſome, that are not abſolutely neceſſary, to prove the n 7 b 


bodies of animals. But I thought it not impertinent to mention them, becauſe I hoped, 
that they, in conjunction with the reſt, may be of ſome uſe to naturaliſts, in giving an 


account of ſeveral things, that paſs in a human body, whether ſound or ſick, eſpe- 
cially if it be of a topical diſeaſe, and may remove, or much leſſen that great pre. 
judice, that makes many (and ſome of them otherwiſe learned) phyſicians deſpiſe the 


uſe of all amulets pericarpia, and other external medicines in diſtempers of the inward 


parts, upon a confident, but not well grounded ſuppoſition, that theſe remedies im- 
mediately touching but the outſide of the ſkin, cannot exerciſe any conſiderable opera- 


tions upon the internal parts of the body. 


Bur though I have thus acknowledged ſome paſſages of the foregoing eſſay to be 
ſupernumerary, yet, | muſt not diſmiſs it without intimating, that I might from one 
topic more have fetched a probable, though not a demonſtrative argument, in favour 
of the porouſneſs of animals. For this may be very probably argued from hence, that 
even inanimate, folid, and ponderous bodies, that in all likelihood muſt be of a far 
Cloſer texture, than the living bodies of animals (whoſe various functions require a 
greater number and diverſity of pores in their differing organs) are not devoid of pores, 
and have ſome of them very numerous ones, as will be ſufficiently made out in the 
following eſſay, to which I ſhall therefore haſten. „ 

N. B. The following paper is that, which is referred to in the 767th page of this 

 Hujus rei veritatem comprobat doctiſimus ac celeberrimus medicus & pbiloſophus D. 


223 Johannes Chryſoſtomus Irmbler, ſtatuum Moraviæ marchionatiis protomedicus, bis ver- 


61 
; 5s » 


maſitatem quandam indicibilem conferre, atque ita miaſmata & effluvia peſtilentialia abar- 


bis ad me ſcribens : Et revera paravi ego, anno MDC LV. quo tempore inter infectos ver- 
ſabar quotidie, trochiſcos bufonios, eoſque, ut catera Helmontii, indefeſſi veritatis in- 


dagandæ, & ex puteo opinionum veterum noſtram credalitatem excæcantium eruendæ, nati 


philoſophi, experimenta ſuas laudes ſuſtinere comperi : inter viginti autem bufones vix unum 
quidem, jucundo ſane ſpettaculo, vidi vermiculos, per nares & oculos egreſſuros, manu re- 


pellere, quamdiu poterat, doner elanguerit bufo : ſed trochiſcos ex vermiculis und cum pul- 


were emortui buſonis, & materia per anum (nondum vidi per vomitum ;) ſcilicet alis, pedi- 
bus, capitibus, ventribus ſcarabæorum viridibus, auratiſve & nigris, quos buſo cum terra 
in eſcam venalur, ejetid, cerea patind exceptis, cum tragacantho roſato formatos, pluribus 


 perſonis ſuper autbraces opponi feci, atque nullum eorum mortuum eſſe dicere poſſum, ſed & 


meorum domeſticorum, ut & aliorum, quibus dedi, amicorum nullus, quod ſcio, infetius 
eſt. Sic comperi non tantum hiſce trochiſcis enervari virus peſtilens in carbunculo jam ad- 
miſſum, ut dein vulgaribus chirurgicis remediis ulcus ſacili negotio fuerit curatum, ſed etiam 
ad finitram mammam ligatos, mihi meiſque accurſui & occurſui infettorum expoſitis, ani- 


- 


cere. Hucuſque excel. medicus Moraviæ. 
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S it will, with far leſs difficulty be allowed, that animals and vegetables, and | 


ſuch bodies as have belonged to either, abound with pores, than that inani- 
mate, ſolid, and even ponderous bodies are not deſtitute of them; ſo it is far 
leſs difficult to make out the former, than the latter of theſe propoſitions : and there- 


fore Pyrophiius, I hope you will not expect, that I ſhould give you as many proofs of 
the one, as I have of the other: however I deſpair not, that thoſe I ſhall preſent you 
will appear ſufficient for my purpoſe, though they be not numerous enough to make 


me careful to marſhal them in any exact order. 9 5 


Or the reaſons, that induce me to think, that even ſolid bodies are not deſtitute of 
pores, there are ſome, that have a greater affinity with thoſe arguments, that the 
ſchools are wont to call à priori, becauſe they require more unobvious ratiocinations 


upon phyſical principles; and others, which reſemble, and indeed are, ſuch proofs, as 
are uſually named 4 poſteriori, being ſuggeſted by the phænomena afforded us by ex- 
perience, without the help of any difficult ratiocinations. 8 
Or the firſt ſort of reaſons I ſhall propoſe to you three; and begin with that, whic 
may be drawn from the origin and formation of divers hard bodies. For I have elſe- 


See the 
tract of 


where endeavoured, and I hope not unſucceſsfully, to ſhew, both that divers ſtones, the engine 


and even gems themſelves, and that ſeveral metalline, and other mineral bodies, were 


and virtues 
of gems, and 


once either viſible liquors, or, at leaſt, very ſoft ſubſtances. And I have elſewhere the notes 


proved, that both theſe kinds of bodies do conſiſt of, (which is the caſe of liquors) or 


about the 
mechanical 


abound in (which is the caſe of ſoft and moiſt bodies) minute particles of determinate production 


ſizes and ſhapes: from whence, I think, one may very probably conclude, that ſuch 
gems and other mineral bodies, notwithſtanding any hardneſs they afterwards come to 
acquire, are not deſtitute of pores ; ſince it is no way likely, that corpuſcles of various 


hardneſs, 


— 


and very irregular figures, ſuch as thoſe of moſt liquors of the terreſtrial globe are 
wont to be, can be ſo brought together, eſpecially by chance, cold, or any other ſuch - 


agents, as not to intercept little intervals or pores between them, 


i 


ANOTHER thing, which makes me think the poroſity of the moſt part even of 


ſolid bodies to be great, is the conſideration of the great diſparity, that may be found 
in the ſpecific gravities of ſuch bodies, as the eye does not perceive to be porous: 


for, though water be a body of that kind, and though its parts be ſo cloſe packed to- 


gether, that the attempts of ingenious men to make a manifeſt compreſſion of that 
| liquor, by outward violence, have not hitherto proved ſucceſsful; yet we find, that 


ſtones, clays, metals, and even ſome woods, and a multitude of other kinds of ſolids, . 


will readily ſink in water, and by conſequence are ſpecifically heavier than it; which 
greater gravity ſeems not any way explicable, without ſuppoſing, or at leaſt ſo well as 
by ſuppoſing, that the corpuſcles, whereof ſuch ſinking bodies conſiſt, do either lye 
Cloſer together, or are ſeparately more ſolid, than thoſe of water; which liquor muſt 
conſequently be porous, though neither the eye, nor the great force, that has been 
leveral ways employed to compreſs it, can diſcover any pores in it. Upon the ſame 
ground I further conclude, that ſolid ſtones themſelves, as marble, flints, &c. are 


not free from poroſity : for whereas, as far as ſeveral trials, purpoſely made, can inform 
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me, I have found, that ſuch of theſe as have nothing metalline in them, do ſeldom or 


never reach to treble the weight of an equal bulk of water, they will, upon the former 
grounds, appear to be conſiderably porous; ſince the lighteſt metals, which are tin and 


Iron, are above twice heavier in ſpecie, that is, the bulks being equal, than marble, 


flint, chryſtal, Sc. and, by the ſame reaſon, I alſo infer the great poroſity, even of the 
ſolid body of iron, which is as well heavier, as very much harder than tin. For 
though copper be a good deal more ponderous than iron or ſteel, yet I have diver 
times found fine gold to be more than twice as heavy in ſpecie as copper; ſince, where. 
as this metal, whether it be European, or brought from Japan, (for of that alſo | 


made trial) is abaut nine times as heavy as ſo much water; I found refined gold to be 


about nineteen times as heavy as water equal to it in bulk ; by which it ſeems highly 
probable, that fo ſolid and heavy a body, as iron or ſteel itſelf, may be ſo porous, 
that metalline matter, equal to it in weight, may naturally be contained in much leſs 
than half the dimenſions, that metal poſſeſſes: And that gold itſelf, which is the moſt 
compact and ſolid body we know of, is not deſtitute of pores, may appear by the dif. 
ſolution of it in quick-filver, of which I ſhall ſpeak a little below. And if any ſhould 
pretend, that hardneſs may be a greater argument of the compactneſs of a body, and 


its immunity from pores, than its ſpecifick weight can be; I. ſhall add, that though 1 


have found, that emery, which is the body employed to cut feel, and load-ſtones, 


and cryſtal, and the moſt of gems, being indeed much harder than marble or flints, be 


far heavier than thrice its bulk of water; yet that ponderouſneſs proceeds, as I elſe- 


where intimated, from the mixture of a metalline ſubſtance, which I have ſeparated 
from it. And diamonds, though much harder bodies than emery, and indeed the 
hardeſt we know of in nature, are ſo far from being, as ſome of late have written, the 


moſt ponderous of bodies, that having examined them hydroſtatically, by a way elſe- 
where mentioned, I found them not much heavier than either cryſtal, or fine glaſs, 


and not half ſo heavy as the lighteſt metals. | 


E RAP... 
THE next thing, from which the porouſneſs of ſolid bodies, and even thoſe, that 


belong to the mineral kingdom, (as the chymiſts ſpeak) may be deduced, is the ſame 


with the firſt of thoſe, from which we formerly argued the poroſity of ſubſtances be- 
longing to the animal kingdom; namely, the very frame and conſtitution of ſuch bo- 
dies: for the ſolideſt bodies themſelves reſulting from the convention or coalition of a 
great number of particles of ſeveral bigneſſes and ſhapes, we cannot reaſonably ſup- 
pole, (eſpecially in thoſe concretes, wherein they are not ranged by a ſeminal principle) 
that they ſhould be contexed fo, as to touch one another exactly every where; and 
therefore they muſt, of neceſſity, leave ſome little intervals and pores between them. 
Tuis reaſon will, I hope, appear clear enough of itſelf to him, that ſhall atten- 
tively conſider it; eſpecially if we know, that it has been geometrically demonſtrated, 
that there are but very few figures, that will, (as they ſpeak) implere ſpatium, that is, 
which being adjuſted to one another will ſo exactly touch, that there is not the leaſt. 
unfilled ſpace within the circumference or circuit, if the figures be plain, or within 


the ambient ſuperficies, .if they be ſolid ; ſo that, conſidering the vaſt variety of other 


figures, which made Epicurus, and other anatomiſts, pronounce it incomprehenſible, it 

is very obvious to conceive, that corpuſcles of ſuch differing ſhapes being put together, 

will leave multitudes of little pores intercepted between thoſe parts, that do not every 

where touch one Another. And even the mathematical figures, lately ſpoken of, may 

be ſaid to fill ſpace rather in a geometrical, than a phyſical ſenſe. For, if ſuch 8 
5 | tio 


— 
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together, they would not exactly fill the ſpace comprehended within the ambient ſur- 
face of the body they compoſe; becauſe the component bodies, being phyſical, conſiſt 
of corpuſcles o their own particular ſhapes, which we never find mathematically ex- 


own partic | y en. 
quiſite. As if, for example, the cube were of marble, no art could poliſh the ſides of 


à component body ſo, as that they ſhould be perfectly ſmoothed ; ſince (as, if I miſtake 
not, the learned Gaſſendus well obſerves) emery, pumice-ſtone, and even puttee, or 
other powders, that are employed to poliſh, do themſelves conſiſt of little hard angular 
corpuſcles, that leave ſmall ſcratches, like ſo many little furrows, on their ſurtaces, 
which muſt needs hinder the perfect contact of the whole ſurfaces of two contiguous 


bodies, and conſequently leave here and there intervals or pores between thoſe ſurfaces : 


to which I ſhall add, that marble itſelf, as it is marble, abounds with internal pores, as 
will &er long ap 


 ſpecifick levity of it, in compariſon of gold and lead. 
| C - MM A FP. -IV; - 
HAVING diſpatched the ar ments a priori, that may be employed to ſhew the 


porouſneſs of ſolid bodies, it will be now ſeaſonable to propoſe ſome experiments and 
obſervations, that 


doctrine. 


Or theſe inſtances ſome relate to ſolid bodies, that are of leſs ſpecifick gravity; 


ſome to foſſiles, preſumed to be devoid of metalline parts; ſome to minerals, that are 
thought to 


glaſs. En, es 
To begin with the firſt ſort of theſe inſtances ; that wood is porous, there are many 
things, that argue, ſome of which are elſewhere mentioned: but few would ſuſpect, 


that quickſilver, which is ſo unapt to enter the pores of bodies much leſs compact, 


ſhould permeate pieces of wood of a conſiderable thickneſs; and yet, that we have 
made it do by the following experiment. 


ployed to ſhoot pellets at birds with ſtrength enough to kill them, and having cloſely 


ſtopped one end of it, we poured in quickſilver at the other, till it reached to a good 


; 8 
height in the cylindrical cavity of the inſtrument; and then the lower parts of the 
metalline liquor being aſſiſted by the weight of the incumbent ones, (not to mention 
that of the air) to preſs into the pores of the wood, they iſſued out at them on all 
ſides, in great numbers of minute drops, much after the manner of quickſilver ſtrain- 
ed through leather out of amalgams; which was a phænomenon not unpleaſant to 
behold, But till I have opportunity to repeat this experiment with differing circum- 
| ſtances, I ſhall not think it fit to lay much ſtreſs upon it, for want of knowing, what 

intereſt the great weight of the quickſilver may have had in the event. 


AND this caution may perchance be applicable to the following experiment; namely, 


that having, by the help of my pneumartical engine, withdrawn the air from one fide 
of a round piece of 'board, the air, on the oppoſite ſide, not having its preſſure any 


Ong reſiſted by that, which it uſed to meet with from the withdrawn air, preſſed fo | 


rongly againſt the ſurface of the wood expoſed to it, as to make itſelf way through 
the pores of it, and get copiouſly enough into the cavity, whence the other air had 
been pumped out; (the weight of the incumbent atmoſphere doing, on this occaſion, 
What the weight of the quickfilver did on that laſt recited :) which was a ſurpriſing 


ſpectacle to the by-ſtanders, becauſe the board, that was thus permeated, was of 
ſtrong wood, and of conſiderable thickneſs 


4P2 


I SHOULD 


tions of matter, as are required to conſtitute, for inſtance, a cube, were actually put 


pear by experience, and as may be rationally conjectured from the 


may (as it were) &@ poſteriori, either evince or confirm the ſame 


participate of a meralline nature; ſome to metals themſelves, and ſome to 


We took a wooden trunk, ſuch as is em- 
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tion of the fumes. 
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I sHouLD here ſubjoin ſeveral other arguments of the porouſneſs of wood, if! 
could diſplay them without more words, than I am willing to allow them; ang, 1 
preſume, it may here ſuffice, if I let you ſee, by ſome ſurpriſing effects, that when 


wood is reduced to that thinneſs, that its cloſeneſs or poroſity may conveniently be ex- 


amined, it will eaſily enough give paſſage, even unto viſible, odorable, and tinging 
corpuſcles, though they invade it not in the form of a liquor, but of dry exhalations, ' 
ſo they be not incommenſurate to its pores. This, I ſuppoſe, you will not ſcruple to 
infer from the following trials, as they were long ſince ſet down in one of my note 
books. 


1. Taz fumes of our ſmoaking liquor [deſcribed in the foregoing eſſay] tinged 1 


copper halfpenny through a broad thin ſhaving of deal, that did nor, when held 


againſt the window, diſcover any perforation ; tinged it, I ſay, very deeply in about a 
quarter of a minute and ſomewhat leſs. CCC pordbeny 5 ns | 

2. ThE ſame fumes tinged manifeſtly, but not ſo notably, the ſame halfpenny, 
firſt cleanſed, through two ſuch ſhavings of deal laid one upon another, in ſomewhat 
leſs than one minute. 1 8 | 5 

3. AND, in about one minute, the ſame fumes tinged the cleanſed halfpenny, through 
three ſuch ſhavings of deal very viſibly, but not ſo conſpicuouſly, as through the two 
forementioned. Theſe trials were made without the help of heat to promote the opera- 


e M A 


FROM the conſideration of woods, let us now proceed to give ſome inſtances of 


the porouſn-ſs of bodies made of cloſe and compacted, and, perhaps, well-bak<d clays, 


or other earths. „„ 3 
- Thar earthen veſſels, though ſtrong and well-baked, are many of them porous 


enough. may be argued not only from what has been lately recited, but from hence, 
that ſome of them will ſuffer themſelves to be ſoaked through by oil, others by ſolu- 


tions of nitre, and ſome other ſalts : and there are very few of them, without except- 


ing Haſſan crucibles themſelves, that will long keep ſalt of tartar, and ſuch like fixed 


alcalies, in fuſion, without being penetrated by them. I have heard diſtillers com- 


plain, that when they have diſtilled corroſive materials, as vitriol and ſalt- petre, with 


ſtrong fires. in thole earthen veſſels, that are commonly made uſe of in London, (elpe- 
cially by refiners) inſtead of retorts, though their necks be ſtraight and long, (upon 


which account they are called long- necks) a conſiderable quantity of the fineſt ſpirits 


make their eſcape quite thorough the veſſel; ſo that in the retort and receiver many 
ounces are found wanting of the firſt weight of the matrer to be diſtilled ; and this 
ſometimes, when the vitriol has been previouſly calcined, and a reaſonable allowance. 
has been made for what may have eſcaped thorough the lute, that joined together the 
long neck and receiver. And though I have obſerved of our bottles, made of the 
ſame earth with juggs, that they are hard enough to ſtrike fire with good ſteel; yet 3 
good experimenter upon ſuch veſſels, of whom I made inquiry, has aſſured me, that 
theſe, as compact as they are, may, even without external heat, have their pores per- 
vaded by the finer parts of ſpirituous liquors, 3 
Jo this purpoſe I remember, that meeting once with a virtuoſi, that was curious. 
about the ways of making cyder as briſk and ſpirituous a liquor as he could; I inquired 
of him, whether he was able to keep in the ſubtile ſpirit of this ſkilfully fermented. 
liquor in thoſe earthen bottles, that, by reaſon of the ſolidity they acquire by the vene- 
ment coction of the fire, are commonly called tone bottles: to which he replied, 1 5 | 
3 8 ie 
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he often found, to his trouble, that the liquor would permeate the compact ſubſtance of 
the bottles: and when J objected, that the ſpirits might either eſcape out at the cork, 
which I have made ſeveral ſpirits of divers kinds, that would readily permeate; he re- 
plied, that what he had ſaid appeared by the outſide of the bottles: to which, when ! 
further objected, that the ſight of dew on the ſurface of the bottles would not con- 
vince me, without taſting, whether it were vinous, becauſe I had divers times ob- 
ſerved, that briſk liquors would produce a dew on the outſide of the veſſels, that 
contained them, not by any tranſudation, (for I have made trial of it in glaſſes) but 


by condenſing the aqueous vapours diſperſ-d through the . neighbouring part of the 


ambient air; he replied, that, beſides what his taſte had informed him of the quality 
of this dew, he found, that the included liquor, though exactly ſtopped, waſted in 
not very many months ſo conſiderably, as ſometimes to loſe a ſixth, or even a fifth 
part; and this eſcape, or percolation, of the liquor through the ſubſtance of the veſ- 
ſels, he affirmed himſelf to have obſerved not only in one or two bottles, but in very 
many; and the like obſervation, for the main, was confirmed to me, upon his own 

experience, by an eminent phyſician, who, being a great lover of briſk cyder, uſed to 
bottle it up early and carefully. 

Troucn good Haſſian crucibles be very cloſely compacted, as well as thoroughly 
baked bodies, and, upon that account, are able to keep filver and divers other metals 
long in fuſion, without letting them at all un out; yet having diſſolved filver in aqua 
fortis, I obſerved, that though the ſalts were, by this operation, fo changed, that this 
horn-like ſilver did diffolve neither in aqua fortis, nor in the aqua regia, that I put it 
into; yet when I kept it a while in fuſion, (which it is eaſily brought to be) among 
quick coals, it would, without cracking or perforating the crucible, ſoak into it, and 
permeate the pores of it in I know not how many places, as I convinced ſome curious 
perſons, by ſhewing them, on the outſide of the veſſel, a multitude of minute globules 
5 pure ſilver, like ſo many little drops, that were got thither, as it were, by tranſu- 

ation. 5 2 | N | „„ 
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From baked earths, that are deſigned in point of hardneſs to emulate ſtones, we 
will proceed to give ſome inſtances of the porouſneſs of natural ſtones themſelves. 
Tus E goes a tradition, that in ſome part of the eſt Indies they have a ſtone, 
of which they make large veſſels, wherein they put water to percolate, as it were, 
through a ſtrainer. Of theſe veſſels I had one ſent me for a preſent, whereof being 
hereafter to give ſome account in a more opportune place, I ſhalt now only take no- 


tice, that I found, that water would (though ſlowly) ſoak through the veſſel, though 
it were conſiderably thick. 5 5 


Ir, as many of the ancients and moſt of the modern corpuſcular philoſophers have: 


conceived, the tranſparency and opacity of bodies proceeds from a rectitude or crooked- 
els of pores, which makes them fit or unfit to tranſmit the light. that tends to pervade 
them in phyſically ſtraight lines: if this hypotheſis, I fay, be allowed, we may draw 


a very probable argument, that ſtones may be porous. from the phænomena of thar 


odd gem, that is beſt known by the name of oculus mundi. For this {mall ſtone (at 
leaſt that, which I made my obſervations of) when it is dry, and is kept in the air, is 
opacous, almoſt like a poliſhed piece of white amber, and ſo it continues, as long as 


it 's kept dry; but if you put it into fair water, it will in no long time become, by 
egre.s, quite tranſparent; and that, which I made trial of, looked then not unlike a 


Pisce of clear yellow amber, which, by degrees, docs in the free air loſe its tranſpa- 


* * 3 


rency, 
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rency, and turn to be opacous as before. Now, according to the above-mentioned 


corpuſcular hypotheſis, the pellucidneſs, which the ſtone acquires in water, may be ac. 
counted for, by ſaying, that the liquor, getting in at the crooked pores of the ſtone, 
does for the time rectify them, and make them pervious to the ſtraight beams of light, 
as we ſee, that white paper, being wetted with water, or, which does far better, being 
made to imbibe oil, has its pores fo changed and rectified, that the water much leſſens 
its opacity, and makes it almoſt ſemi-diaphanous, and the oil, if -it be fine and well 
ſoaked up, makes it tranſparent: but upon the receſs or evaporation of the imbibed 
particles of water, the pores of the little ſtone, becoming crooked again, reflect the 
rays of light they ſhould tranſmit. Which explication will be the better allowed of, 
if my memory do not miſinform me, when it tells me, that a learned member of the 
Royal Society found the oculus mundi to weigh more in a nice ballance, when it was 
taken out of the water and well wiped, than before it was put in. This ſtone, which 
very few of the writers about gems take notice of, is ſo rare and difficult to be got, 
that I had not opportunity to make upon it all the trials I defired ; and therefore, 
though the ſubject be curious, I may, I hope, be excuſed, if I haſten from it to 


another. 


TukRE is ſo much difference in many qualities betwixt ſtones and metals, that it is 
very probable, that when the corpuſcles of both come to be brought together into one 
maſs, they will not touch one another ſo cloſe, as not to leave ſtore of littlè intervals 
or pores between them. And upon this ground I have been apt to think, that divers 
very hard ſtones, diaphanous and opacous, are not devoid of poroſity. For J have 


| elſewhere delivered a way, by which I have obtained good ſtore of metalline parts, 


both from American granats, and from emery; though this laſt be ſo exceeding hard 
a ſtone, that it is. uſually employed by artificers, to work upon iron and ſteel, and to 


cut not only rock cryſtal, but divers gems, that are harder than either that or ſteel, 


| Upon the ſame ground one may probably infer the poroſity of many artificial gems 
made by fuſion ; for, to give theſe the colour of ſapphirs, topazes, amethyſts, &c. we 


are wont to add to the vitrifiable matter either ſome prepared metal, as calcined copper, 


calx of gold, Sc. or elſe ſome mineral, as Zaffora and Manganeze (as the glaſs-men 


call Magneſia) that abounds in metalline parts. Nay, I remember, I have ſometimes 


given the colour to the vitrified ſubſtance, by employing natural gems, as granats ; 
though to ſhew, that the coloration, which the maſs received from theſe, proceeded 
from the metalline corpuſcles, that lay hid in the tinging matter, the colour produced - 


was not that, which was conſpicuous in the gem itſelf, but one very different from it, 


and ſuch as the metal, which, upon other accounts, I ſuppoſed the gem to partake of, 
ought, according to the grounds 1 proceeded upon, to produce in the vitrifiable mat- 
ter. And this very experiment makes it alſo highly probable, that even natural cranſ- 
parent gems, (divers of which are much harder than marble, iron, and even ſteel) are 

themſelves porous; ſince, notwithſtanding their tranſparency, and ſeeming homoge- 


neity, they are made up of ingredients of ſuch differing natures, as are ſtony and 
metalline corpuſcles. 8 eas PT 


From the ſame ground we may likewiſe deduce the poroſity of marcaſites ; many 


of which I have obſcrved to be not only hard enough plentifully to ſtrike fire, by col- 


liſion with ſteel, but more ponderous, than even divers ores, that were rich enough in 


metal to be wrought with good profit: and yet theſe hard and heavy (mineral) ſtones 


are very far from being homogeneous; ſince I have met with few inanimate bodies, 


produced by nature herſelf, ſo compounded, as ſeveral marcaſites, that I have ſeen: 


for theſe are wont to contain more or leſs copper, and iron too; and they' abound in 
combuſtible ſulphur, a corroſive ſalt, and a certain fixed ſubſtance, which 1 — is | 
3 | ner. 
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differ from true earth, but of whoſe nature the trials I have hitherto made on it have 
but little ſatisfied me. . 4 

] M1GHT here deduce the poroſity of the load-ſtone, as hard and ſolid a body as it 
is, partly from the effluvia it emits and adinits, and partly from the heter-geneity I 
have, by chymical trials, found to be in it: but theſe things belong more properly to a 
paper about magnerical bodies, for which I the more willingly reſerve them, becauſe 
other experiments will keep them from being needful to be here inſiſted on. 

Tux poroſity of marble and divers other ſtones of like contexture may with proba- 
bility be deduced from this, that they are jiable to be diſſolved by divers of the corro- 
five menſtruums of the chymiſts, ſuch as aqua fortis, ſpirit of falt, &c. and ſome of 
them even by vegetable liquors of nature's own preparing, as the juice of lemons, and 
that of barberries. But a more noble and ſatisfactory inſtance may be afforded, by the 
invention of ſtaining or colouring white marble, without employing any fretting liquor, 
or ſpoiling the texture of it. This way being caſually lighted on by an ingenious ſtone- 
cutter in Oxford, who gained by it both credit and money, he long fince thought fit to 
acquaint me with it, upon condition of ſecreſy, (which I have to this day inviolably 
kept) and of my aſſiſting him to improve his invention, by making it practicable with 
other colours than red. Theſe circumſtances I mention, to ſignify, that I write not by 
gueſs of this matter, having both ſeen the experiment tried, and made it myſelf. But 
though | found it far leſs improvable to other uſes, than one would expect, yet, as to 


our preſent purpoſe, it is very appoſite; for by this way an excellent red colour may be 


made to ſoak into a pirtce of white marble, almoſt as oil will do into leather, without 

impairing, that J obſerved, the ſolidity of the ſtone, which, after being dyed, will be 
capable of a fi e gloſs as before. Some other colours (yet but few fair ones) would, 

by this way, be brought to ſoak into marble, on which one may with them ſo define 
and limit the colorations, that I remember the artificer, when I brought him to kiſs 
the king's hand, preſented his majeſty with an andromeda, whoſe colours were fo vivid, 
that this ſkiltul judge of curious things, was pleaſed to honour it with a place among 
his rarities. And to ſatisfy his majeſty, that the fine red was not, as ſome ſuſpected, a 


mere varniſh, I ol appr broke a plate of .marble, in whole fragments he ſaw, that 


the pigment had ſunk to a conſiderable depth into the very ſubſtance of the ſtone ; 
and I doubt not but it might have been made eaſily enough to ſink much deeper, if it 
had been thought neceſſary. A fine plate of ſuch white marble, with the penetrating 


pictures of coloured flowers drawn upon it, I yet keep by me to ſatisfy the curious; ; 


. 


and ſome utenſils, as hafts of knives, falt- ſellers, Sc. I have known to have laſted 
' ſeveral years. 5 | 5 


THERE is an experiment, that ſeems much ſtronger for the porouſneſs of ſolid bodies, 
than that itſelf (which was lately recited) of ſtaining marble: for in 1taly ſome gold- 


ſmiths have a way of imbuing fragments of rock-cryſtal, which is a body much harder 
than marble, with divers colours; which do ſometimes ſo embell:ſh them, that having 


ground off thoſe parts, that would not receive the ſame tincture, they ſer ſome of them 
in gold rings, and fell them with profit. When I was informed of this, I thought of 
a compoſition, that I hoped might perform the ſame thing, and perhaps better than 
that, which was employed by them, who either knew nor, or, for aught I could per- 
ccive, uſed not, ſome minerals, that I thought fit for the purpoſe. Upon this pre- 
lumpcion we carefully cemented ſome clear fragments of native cryſtal with a compo- 

ſition of ſome volatile minerals, together with a ſalt or two; and having ſuffered the 
crucibles to cool leiſurely, we had divers of the fragments ſtained here and there, ſome 
With one colour and ſome with another, as differing fumes happened to invade them; 
and of theſe colours tome were dark or dull, and ſome vivid enough, But having 


- -. conſidered: 
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conſidered the ſtained pieces, and the progreſs of the operation, more attentively, 1 
began to doubt, whether theſe adventitious colours were really produced by the bare 
penetrating of the mineral fumes into the pores of the cryſtal itſelf: for I thought it 
poſſible, and not very unprobable, that the great heat of the fire and the ambient mix- 
ture might cleave or flaw, in many places, ſome of the "cryſtalline fragments; and 
that the finer parts of the minerals, being vehemently agitated, might infinuate them 
ſelves into theſe thin flaws, which, upon the ſlow refrigeration of the ſtones, ſhuttin 
themſelves cloſe again, might lock up the tinging particles, without appearing diſcon- 
tinued, eſpecially to the eyes of- perfons, that were not made uſe of with a more than 
ordinary attention excited by diſtruſt, This ſuſpicion was not removed by the appa- 
rent entireneſs of each little piece of cryſtal; for having taken more than once a lump 
of that ſtone, and ſlowly brought it to be red hot in the fire, I found, that if I wartly 
quenched it in water, though it would thereby acquire a multitude of little cracks or 
flaws, which deſtroyed its former tranſparency and make it look whitiſh, yet it continu- 
ed ſtill an entire body, notwithſtanding the diſadvantageous haſte, wherewith the ope- 


ration had been performed. And having, after this ſuſpicion, inquired of an ingenious 


lapidary, that belonged to a great prince, whether, in poliſhing of gems upon a wheel, 


he had taken notice, that the heat would flaw them; he anſwered me, that now and 


then he had obſerved, that ſome ſtones, eſpecially, if I miſremember not, rubies, 
when they were very much heated by the ſwift motion of the engine he employed to 
poliſh them, did cleave, as it ſeemed to him, and gape, ſo as at firſt to make him fear 
the ſtones were ſpoiled ; and yet afterwards they cloſed ſo perfectly, that no flaw at all 
could be perceived in them. I have mentioned the foregoing experiment of tingin 

cryſtal, to comply with the dictates of philoſophical candor, which forbids me to lay 
much ſtreſs upon a proof, whoſe validity I myſelf diſtruſt. But perhaps my ſuſpicion 
may, by further trial, which I have not now conveniency to make, appear not to have 
been well grounded; and in that caſe the tinging of cryſtal, as well inwardly as out- 
wardly, by fumes, will be a noble argument for the poroſity of ſolid bodies, rock- 
cryſtal being harder, and probably cloſer, not only than marble, but even than glaſs, 


C-H A 
THAT metals, though the heavieſt of bodies, are not deſtitute of pores, may 


be, with probability, proved in a general way by this; that they are all diſſoluble in 


their appropriate menſtruums, as gold in aqua regia, and all the reſt in agua fortis, ex- 
cept tin, which yet itſelf will be corroded by that menſtruum, though not well kept up 
in a fluid form, as it may be by another menſtruum, which I elſewhere teach : and 
ſometimes the ſame metal may be diſſolved by very differing menſtruums, as lead by 
aqua fortis and ſpirit of vinegar z and copper by aqua fortis, aqua regia, ſpirit of vi- 
negar, ſpirit of ſalt, and ſome other ſolvents, that, upon trial, 1 have found ſufficient 
for that purpoſe. te, 5 Eo 

Bur it will, I preſume, be thought more conſiderable to my preſent argument, if it 
be ſhewn, that bodies, that appear groſs, and which in their natural ſtate are not fluid, 


and are conſeſſed to be of a compounded nature, will penetrate metals quite through, 


even without melting them. | 


TH1s we have divers times effected, by a cementation of copper plates with common 
ſulphur (much a kin to a way preſcribed by ſome alchymiſts to make vitriolum Veneris) 
which we warily performed much after this manner. We took good copper, laminated 
to the thickneſs of a ſhilling or thereabouts, and having cut it into ſmall pieces, that 
they might the more eaſily be put into a crucible or cementing pot, we . the 
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bottom of the veſſel ſome bea en ſulphur, and then covered it pretty well with ſome of 
theſe plates, which were laid on flat-wiſe. Upon theſe we ſtrewed another bed of 
owdered brimſtone, and covered that alſo with plates, upon which we put more ſul- 
hur ; and ſo continued making one lair of brimſtone, and another of metal, till we 
had employed all our plates, or filled the crucible, being careful, that the uppermoſt. 
bed, as well as the loweſt, ſhould be of ſulphur. This done, we luted on an earthen. 
cover to the veſſel, to keep the ſulphur from taking fire; and afterwards having placed 
the pot amongſt coals kindled at a good diſtance from it, that it might be heated by 
degrees, we kept it for ſome few hours (perhaps two or three) in ſuch a degree of fire, 
as was ſufficient to keep tbe ſuiphur melted (which is eaſily enough done) without 
bringing the metal to fuſion ; the pot being cold. we took off the cover, and found 
the plates quite altered in colour and texture, ſome of them having a dark and dirt 
colour, whilſt others looked of a fine violet or blue: they were generally fo brittle, 
that it was very caſy 40 break them with ones finger, and reduce them to powder. And 
(now to add ſuch circumſtances as a chymiſt would not take notice of) many of the 
plates, when they were broken, appeared to have been (by the contiguous beds of ſul- 
phur above and below) horizontally divided each of them into two plates, divers of 
- which in ſome places had a manifeſt diſtance or cavity between them: and it was obſer- 
vable, that when I conſidered one or'other of theſe plates attentively in the parts, that 
had been contiguous before I broke it, I could plainly diſcern a multitude, as it were, 
of fibres, reaching from one of the flat ſides of the plate to the other, and running 
many of them, as to ſenſe, parallel to one another. Theſe circumſtances may ſuffi- 
cientiy argue, that the plates were pierced quite through by the brimſtone : but for 
confirmation of this, and to ſhe too, that the ſulphur does, as it were, ſoak into the 
body of the metal, and in a groſs manner lodge itſelf there ; I ſhall add, that not only 
to the eye the plates appeared much ſwelled, or thicker than when they were put in, 
but having weighed them before the operation was begun, and after it was quite 
ended, the copper, though it needed not to be freed from externally adhering ſulphur, 
was found to have a conſiderable increaſe of weight by the acceſſion of the ſulphur, 
which (to add that circumſtance) though it appeared not to the eye, yet if a plate were 
laid upon quick coals, and blown, would oftentimes diſcover itlelf by a blue flame. 
Br making the like experiment for the main, we found, that refined filver, though 
a more heavy and compact body than copper, and not diſſoluble by moſt of the 
menſtruums, that work on this metal, is penetrable by the body of ſulphur, which 
will allo calcine tin and lead, and (eſpecially) iron. Sas 
Nox is ſulphur the only conſiſtent body, that has this ingreſs into metals; for we 
have found them penetrable by prepared arſenick. But becauſe theſe operations are not 
ſo eaſy, and the ſubject is not eaſily handled without danger, I forbear the mention of 
them in this place, where, after what has been recited, it is not neceflary. 
— ANorTarx experiment there is, which does more advantageouſly, than that made 
with brimſtone, diſcover the poroſity of copper. For there is a way, by which, with- 
out the help of ſalts, ſulphur or arſenick, one may make a ſolid and heavy body ſoak 
into the pores of that metal, and give it a durable colour, I ſhall not mention the way, 
becauſe of the bad uſe, that may be made of it. But having had the curioſity more than 
once to try it upon a new copaer farthing, the event was, that one part of it, which I pur- 
polely forbore to tinge, remained common copper ſtill ; but the other part acquired a 
yellow, that differed very little, if at all, from a golden colour, the former ſtamp, 
that was impreſſed upon the coin, continuing viſible. And to convince the ſcrupulous, 
that the pigment did really ſink, and, as it were, ſoak into the body of the metal, and 
Vor. IV. 40 | . did 
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did not meerly colour the ſuperficies, I made them take notice, that the farthing way 
not melted, and yet, by filing off a wide gap from the edge of the coin inwards, it 
plainly appeared, that the yellow or golden colour had penetrated a pretty way beneath 
che ſurrace of the farthing ; ſo that it looked there, as if two thin plates, the one 
yellow, and the other reddiſh, did, without any interval between them, lie upon one 

Sn": V N e 5 
Ir bodies be not to be pervaded, or deeply pierced into, by corpuſcles, but only to 
have their more ſuperficial pores, if I may fo call them penetrated thereby, it is poſſi. 
ble, that bodies, which are either much harder, or much cloſer, than marble, ala- 
baſter, or the like bodies, may have their pores poſſeſſed even by odorous corpuſcles; 
I ſay, even by ſuch, becauſe they are moſt of them groſs enough to be kept from exha- 


ling by bodies much leſs compact than earthen bottles, and are far from being of the fineſt 


particles, that nature affords. But that ſuch odorous corpuſcles may lodge themſelves 
in the exterior pores of very cloſe bodies, I have been inclined to think, not only by the 
obſtinately adhering odour, which I found, by trial, that ſome ſubtile and ſpirituous 
parts, ſuch as the chymiſts would perhaps call, in their aggregates, the eſſence of 
muſk, amber, ambergreece, &c. notwithſtanding the waſhing of the glaſſes, that had 
long contained ſuch liquors ; but by what has been aſſured me by a phyſician of great 
experience, who travelled and lived much in the eaſt. For having told him, that 1 
had been informed, that in ſome places, Teſs famous than Damaſcus for curioſity in 
making fine ſword- blades, there was a way found and practiſed of making them richly 
ſcented, without injury to their gloſs, I defired to know of him, if at Damaſcus, or 


elſewhere, he had ſeen any of them: to which he replied, that he did not remember 


he had, but yet made no doubt the information might be true ; for he himſelf had in 


Europe, and kept for divers years, a watch, whoſe metalline caſe was richly per- 


fumed : and when I aſked him, whether there were not ſome thin varniſh, or ſome 


outward caſe of perfumed leather, or chagreen, or ſomewhat elſe, from whence the 
odour proceeded ; he aſſured me, that his obſervations had prevented and removed that 
and divers other ſcruples, and that the caſe being clean and gloſſy, he could not per- 


ceive, that the odour proceeded from any thing elſe than ſome odoriferous thing or 


other, that was inviſibly lodged in the pores, or porous ſubſtance of the metal itſelf. 
And indeed, ſince both arſenick, and even common ſulphur, may by art be, as it 


were, incorporated with ſome metals, and even with ſilver, I ſee not why it ſhould be 
impoſſible, that ſome plraſingly ſcented ſubſtances ſhould be admitted into the pores of 


metalline bodies, and be volatile enough to have their ſubtiler parts fly off in odorous 
exhalations, eſpecially if they be a little exeited, as the watch-caſe lately mentioned 


was, by a gentle heat, ſuch as was that of the wearer's pocket. And on this occaſion 
I remember to have made a certain metalline compoſition, which looked like gold, 

and of which I cauſed a ring to be caſt; and yet this metal retained fo many unper- 
ceived mercurial corpuſcles in it, that an ingenious perſon, to whom I diſcovered the 
compoſition of it, found, after trial, as he affured me, that being worn as a ring, it 
had in ſome diſtempers, particularly of the eyes, manifeſt operations, that evidently 
enough ſeemed to flow, at leaſt in great part, from its participation of the mercury we 


employed in preparing the factitious metal. 


SINCE the writing of the former part of this eſſay, having met with an inquiſitive 
nobleman, who had lived in ſeveral parts of Africk, and was governor of the beſt 
town the Europeans have on that continent, I diſcourſed with him, among other things, 
about the ſkill, that ſome aſcribe to the African Moors, of making excellent weapons, 
whereof I knew his excellency was very curious. Upon which occaſion he told me, 


that ſome of the off fpring of the Granadine Moors were indeed the beſt at * 
| arms, 
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arms, that ever he met with; and that. he had ſeen ſome weapons of their forging and 
tempering, that he preferred even to thoſe of Damaſco. And when I aſked him, whe- 
ther any of them had the art of perfuming their weapons? he anſwered me, that ſome 
of them did it admirably well, and inſtanced in a blade, which- he kept for ſome 
years, and found it ſtill to retain the perfumed ſcent, which he ſuppoſed to be, as it 
were, incorporated with the ſteel, whereof the blade was made. When | told him I 
ſuſpected, that the ſcabbard might have been well perfumed, and communicate its 
odour to the contained blade, he allowed the objection to be plauſible, but replied, 
that it was not concluding, ſince miſliking the ſcabbard, as not handſome and faſhion- 
able enough, he cauſed a new one to be made, wherein he afterwards kept it. And 
the ſame lord further told me, that he had alſo a fowling piece, whoſe barrel was per- 
fumed. And when I objected, that perhaps the odoriferous ſcent proceeded from the 
ſtock, and not from the metal; he. anſwered, that the gun not being, when it came 
into his poſſeſſion, ſkilfully and handſomely mounted, he cauſed the barrel to be fitted 


with a new ſtock, notwithſtanding which, it continued to ſmell fragrantly. And when 


I further aſked, whether he ever cauſed the gun to be waſhed or ſcoured after it was 
grown foul by having been often ſhot in? he anſwered me, that he had, and, as far 
as I can remember, ſubjoined, that after it was made clean, it did (notwithſtandin 


8 
the ill ſcent, that the ſoot of the powder had given it) retain a pleaſing ſmell, but 
fainter than before. Ft: 


© AF. YM 
SINCE the ſubject of this eſſay is the porouſneſs of ſolid bodies, and fince there is 


no body, that is generally reputed ſo cloſe and compact a glaſs, it will be pertinent to 


this diſcourſe, and probably will be expected, that I ſhould here ſay ſomething about 
the queſtion, whether glaſs be, or be not, devoid of pores. 


Bur before I acquaint you with my trials, or my thoughts, about this problem, I 


think it requiſite to clear the ſenſe, in which I mean to handle it, that I may not, as 


ſome others have done, for want of diſtinctly ſtating the queſtion, ſpeak confuſedly 
and erroneouſly of it. 4 | 


I ſhall then here obſerve, to prevent miſtakes, that the poroſity of glaſs may admit 


of two acceptions : for it may be ſaid to be quite pervious to fluids, as a boot is to wa- 


ter, or only to be capable of having its ſuperficial parts further and further diſſolved 


or corroded thereby, as a ſilver cup is porous in reference to agua. fortis, which cannot 


ſweat through it, as water does through a boot, but eat its way through it, by diſſolv- 
ing the texture of the veſſel. | 


ANOTHER thing requiſite to be premiſed, to prevent ambiguity, is, that olaſs itſelf 


is not all of one ſort, as men unacquainted with chymiſtry are wont to preſume; for 
glaſs of antimony, for inſtance, and that of lead, both of them made per /e, do mani- 
feſtly differ, uſually in colour, and conſtantly in weight, and alſo in their operations up- 
on human bodies; and both theſe ſorts of glaſs do in ſeveral points differ from com- 
mon glaſs, under which name, for brevity's ſake, I comprehend both white or cryſtal- 
line glaſs, as it is called in the ſhops, and that courſer ſort, which they uſually call 
green glaſs ; both which ſorts I here conſider under one notion, becauſe both are made 
of fixt alcalies, and other fit ingredients, as ſand, earth, aſhes, pebbles, or flints, 
colliquated by a ſtrong and laſting operation of the fire: and it is of this common 


glaſs, in the ſenſe now declared, that I ſhall conſider the poroſity in the remaining part 
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fuperficial parte, even inthofe vials, wherein they have been long kept. 


with a much thicker white ſubſtance, that ſtuck to the ſides of it, and looked and taſted 


the experiment newly recited I ſhall add that, which follows, as I find it regiltred among 


very lightly calcined, and the latter decrepitated, that they might not boil. in, or crack 


— 


An Es%av of the Pox ov NESS ED; 
of this effay ; in which, to with fome method, I ſhall digeft what I have to 
fay, into the enſuing propofitions, and the obſervations annext to chem. Fu 


Prop. 1. E is very probable, that glaſs may be pierced into to fome diſtance, even by vi. 
| fible and tangible bodies. | | 
I know, that this wilt feem a paradox to many, and repugnant to common experi- 
ence, which ſhews, that glaſs veſſels will contain very ſubtile and even highly corroſive 
liquors, as the ſpirit of hartſhorn, of urine, and that of nitre-; as alſo thoſe potent 
menſtruums, as aqua-fortirs, aqua- regis, and oil of vitriol, which not only are not ob- 
ſerved to pierce into it, but are unable to make any ſenſible alteration, ſo much as on the 


Bur, notwithftanding all this, I preſume you will not condemn the lately propoſed 
paradox, when you have conftdersd what may be ſaid to juſtify it. For beſides that it 
may be made probable à priori, by the arguments, whence we have formerly proved 
the porouſneſs of ſolid bodies in general; there are two ſorts of experiments, from 
whence one may argue, that glaſs, in particular, is not devoid of pores in the ſenſe, 
wherein we are now ſpeaking of them. 3 * 

Anp firſt, J remember, that having kept for a good while in a vial a quantity of a 
certain ſpirit of falt, that I had reſerved in a cool place, I found, when I came to uſe 
it, that the glaſs was crackt, and moſt of the liquor was run out; but, before this 
happened, it had fo far corroded the inſide of the glaſs, that in ſome places it was eaten 
almoſt as thin as a piece of paper; and this part, which yet continued glaſs, was lined 


like a kind of odd ſalt; fo that it invited me to conjecture, that it proceeded from the 
fubſtance of the glaſs, which, you Know, conſiſts of an alcali, as well as of ſand 
eorroded by the ſaline ſpirits of the menſtruum, and coagulated with them into this 
odd kind of concrete; and it was remarkable in our veſſel, that the upper part of the 


vial, to which the menſtruum did not reach, was not corroded nor altered, though 


the operation of the liquor reached as high as the liquor itſelf. And I remem- 
ber, that when related all this to ſome experienced chymiſts, one of them, that 
was a more heedful obſerver, aſſured me the like had once or twice happened to him, 
as fince that time it hath likewiſe done to me. a i „ 5 

| had alfo, if I miſremember not, another vial, corroded by a diſtilled liquor of 
vitriol, that had in it more of the phlegm than of the oil; which you wilt ſomewhat 
the leſs wonder at, if you confider, that ſome corroſive menſtruums will ſcarce.work on 
fome bodies, if they be too well dephlegmed, or at leaft will not corrode. them ſo 
readily and powerfully, if they are very ſtrong, as when they are diluted with a con- 
venient quantity of water. And, as to oil of vitriol itſelf, which is the menſtruum! 
am ſpeaking of, when we employ it to make vitriolum Martis, we are wont to weaken 
it with water, that it may the better diſſolve that metal. And, perhaps, you will ſul- 
pect, that vitriol has ſome peculiar faculty of penetrating and fretting glaſs, when to 


my notes. | - | | 
[A pound of Dantzick vitriol and a pound of ſea ſalt, after the former had been 


the veſſel, we cauſed to be diſtilled in a well coated retort by degrees of fire, giving at 
length a very ſtrong one; then taking off the veſſel, we were not much ſurprized to 
find, that the heat had here and there melted it, and that the fluxed capui moriuum had 
corroded the glaſs, fetching off, as it were films from it; and thoſe parts, which did 


not appear to the eye thus manifeſtly waſted, ſeemed yet, by their great — CIR 


of 80 1D BO DIE. 3 
have been penetrated, fo that their texture was ſpoiled by the ſaline and vitriolate cor- 
puſcles.] jor e 1 
| Prop. 2. Common glaſs is not ordinarily permeable by chymical liquors, though ſtrong and 

ſubtile, nor by the direfly viſible or odorable expirations of bodies, though, abſolutely 
ſpeaking, is be perviows to ſome corporeal ſubſtances. 


# - 


Tais propofition conſiſting of two parts, we ſhall allow each of them its diſtinct 
; Anv as for the firſt part, it is manifeſtly agreeable to the common experience of chy- 
mifts, who daily find, that in well ſtopt vials, or at leaſt in hermetically ſealed glaſſes, 
they can preſerve their ſubtileſt and moſt piercing menſtruums, as ſpirit of nitre, aqua- 
forlis, ſpirit of falt, ſpirit of vinegar, and oil of vitriol. And this they found to be 
true, not only as acid and corroſive liquors, like thoſe I have newly named, but alſo in 
thofe ſpirits, that abound with fugitive falts, as the ſpirit of urine, of blood, and of 
ſal· armoniac; and in the moſt ſubtile and highly rectified ſpirit of wine; as alſo in the 
ethereal ' oil, or, as many call it, ſpirit, of turpentine; as likewiſe in the liquors of 
falt of tartar, and other fixt alcalies reſolved by deliquium. | 
Tux reſult of theſe obſervations may be much confirmed by conſidering, how often 
it happens in the diſtillation of more wild and fugitive ſpirits, as of nitre, tartar, and 


ſugar, thar, though they are much agitated, and perhaps ſubtilized, by heat, yet if 


the lute, that joins the receiver to the retort, be very firm and cloſe, the receivers, 
though large, are often broken in pieces; which probably would rot happen, if the 
ſpirits could inſinuate and croud themſelves through the pores of glaſs. 


* 


Bor, whereas it may be pretended that ſuch veſſels are ſtrong and thick, I ſhall add, 


that I have had the curioſity to cauſe very fine bubbles to be blown at the flame of a 
lamp, purpoſely. that they may be made extremely thin, and of but a ſmall part of the 


thickneſs we meet with in the veſſels made at the glaſs houſe; and ſome of theſe I 
cauſed to be exactly ſtopt, and others to be hermetically ſealed ; but could not find, 
that either dry falt of tartar would relent in one, that was kept a good while under 
water, or that ſtrong ſpirit of ſal-armoniac, which is one of the ſubtileſt ſpirits, that 
we know, would penetrate one of theſe thin films of glaſs, which we kept a great 


while immerſed in it, though to diſcover, whether it would at all penetrate the thinneſt 


glaſſes, we employed ſome, which were of that fine ſort, that is called eſſence vials. 
Tuxsz and ſome other trials have, I confeſs, made me very diffident of the experi- 
ments, that have been delivered by ſome men of note, and built upon by others, of 


the permeableneſs of ordinary glaſs veſſels to chymical liquors ; as, that mercury and 


aqua forlis, being digeſted together in a bolt-head, may, by rubbing the outſide of the 
glaſs, be made viſibly and palpably to tranſudate : which experiment (if my memory 
do not muck deceive me,) I purpoſely tried with care, but without ſucceſs. 
Bor, after all this, I muſt deſire, that it may be remembered, that in wording the 
Ptopoſition of the imperviouſneſs of glaſs, I intimated, that I would have it underſtood 
of what ordinarily happens ; for in wm extraordinary caſes, which I take to be ex- 
ceeding rare, I do not abſolutely deny, but that the general rule may admit of e cepti- 
ons. And, if it be lawful to conjecture, theſe exceptions, are likelieſt to take place, 
when the peculiar texture of this or that glaſs is more ſlight or lax than ordinary ; or, 
when the bodies, that are to pervade it, are vehemently agitated by heat; or when, 
beſides a great ſubtlety, and perhaps degree of heat too, their particles chance to have a 
ſpecial congruity to the relaxed pores of that particular glaſs they are to paſs through. 
I remember I have ſeen, not without ſome wonder, a fort of glaſs'of ſo ſoft and reſolu 


le a texture, that veſſels of it of a competent thickneſs would be manifeſtly prejudiced 


and 
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and wrought upon by liquors, that were not conſiderably ſharp or corroſive, if they 
were put in very hot. I have allo heard of another ſort of glaſſes, made in a certain 
foreſt, complained of by a diſtiller, as ſubject to be ſometimes injured by corroſive li- 
quors. I once knew a doctor of phyſic, that by divers credulous alchymiſts was ſuf. 
pected to have, what they call the philoſopher's ſtone, becauſe of a certain book, in- 
genious enough, that he was ſuppoſed to have written on that ſubject. But when, after 
ſome acquaintance, I happened to debate his principles freely with him, he confeſſed to 
me, that he had been miſtaken ; and to invite me to give him my thoughts upon ſuch like 
works, he frankly made me an ingenious relation of his proceedings, wherein the main 
thing, that dazzled him, and kept him from ſeeing his error, was, that he had reduced 
the matter he wrought on, which was real gold, to that degree of fuſibleneſs and 


| ſubtlety, that when he gave too ſtrong a fire, as miſtake or curioſity made him ſeveral 


times do, the finer part of the metal would ſweat through his glaſſes, and ſtick ſome- 
times to the outſide of them, and ſometimes to the neighbouring bodies. And when J ob- 
jected, that he might be miſtaken in this, and that what he thought had come forth by 
tranſudation, rather iſſued out at ſome ſmall unheeded crack; he replied, that he had made 
the obſervation ſo often, and with ſuch care, that he was fully ſatisfied it was a real penetra- 
tion of the glaſs by the attenuated metal, which he was to have convinced me of by trial, 
But, before he could come to make it, by an error of his own he unhappily died. 
Bur, whatever be judged of this penetrating gold, I elſewhere relate, that I hav- 
ing upon a time diſtilled ſpirit of hartſhorn with a very ſtrong fire, into a receiver, that 
was large and thick enough, but of a courſe kind of glaſs, it did appear, upon my beſt 


examination, that the glaſs itſelf was penetrated by ſome vehemently agitated fumes, 


or ſome ſubtile liquor, that ſettled in ftrongly ſcented drops on the outſide of the re- 


ceiver. But ſuch inſtances being very rare, and happening but in ſome caſes or con- 
junctures of circumſtances, that are not like to be at all frequent, they cannot hinder 


the firſt part of our propoſition to be true in the ſenſe, wherein it is laid down. 
AND as to the ſecond part of the propoſition, which aſſerts glaſs to be pervious to ſome 

corporeal ſubſtances, it may be proved ad hominem againſt any Epicurean, that ſhould 

deny it, (and the Carteſians muſt not) by the free ingreſs and egreſs, which our ſealed 


thermoſcopes ſhew, that the atoms or corpuſcles of cold and heat are allowed, through 


the pores of the glaſs, that contains the riſing or falling tincture, or other liquor. 
And without proceeding upon the peculiar principles of the Epicureans, we may give 
more certain proofs of the permeableneſs of glaſs by certain bodies: for I have elſe- 


- where manifeſtly evinced, that the effluvia of a load-ſtone will attract and invigorate 


ſteel, though incloſed in hermetically ſealed glaſſes ; nay, I have alſo ſhewn by experiment, 
that the efluvia of ſo groſs and dull a body as the earth are readily tranſmitted through 
glaſs, and will operate on iron, in veſſels hermetically ſealed. If light be, as probably 
It is, either a ſubtile and rapidly moving body, or at leaſt require ſuch an one for its 
vehicle, it muſt not be denied, that it is poſſible for a body without difficulty to pals 
through the pores of aw; ſince it is by its help, that we can clearly ſee the dimenſions, 
ſhapes, and colours of bodies included in glaſſes. To this I ſhall add, that far leſs 
ſubtile bodies, than thoſe, that conſtitute or convey light, may be made to permeate 
glaſs, if their figures being congruous enough to the pores of it, their penetration be 
aſſiſted by an impetuous motion, or a briſk impulſe; as I have found by the increaſe of 
weight in ſome metals expoſed for divers hours in hermetically ſealed glaſſes to the 


action of a flame: on which occaſion I remember, that having ſome years ago tried 


the ſame experiment with ſome filings of copper, they had indeed their colour much 
altered, being beautified with exceeding vivid dyes, which they yet retain, but did not 
evidently appear to be increaſed in weight, as if becauſe they were not of _ ue 
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Aooſe enough to be melted, the igneous particles could not pierce them enough to ſtick | 19 
faſt in them, at leaſt in numbers great enough to amount to a ſenſible weight. ; Rh! {i 
Bur without the help of fire, or any ſenſible heat, I think it not impoſſible, that | | 
laſs ſhould be freely penetrated by ſome kind of corpuſcles, (though I do not yet | f 14 
Fs of what ſort they are) that ſometimes happen to rove about in the air. This you N 
will probably be ſurprized to read, but, perhaps, no more than I was at the phæno- | 4 
mena, that induce me to write it, But becauſe theſe are very unuſual, and can ſcarce | 1 
be diſcourſed of without ſome odd reflections hinted by them, I thought fit to ſet down N * 
a circumſtantial account of them in another paper, to which it more directly belongs, | _—_ 
than to this eſſay ; and therefore ſhall now only tell you, what may be ſufficient for my 
preſent purpoſe : namely, that having in two or three vials cloſely ſtopt, kept a certain 113! 
limpid and colourleſs liquor, it would by fits acquire and loſe a high colour, though I | 1g! 
could not reaſonably impute the changes to any manifeſt ones in the air, nor to any | 1 
other cauſe ſo probable, as the ingreſs and receſs of ſome very ſubtile and uncommon 
particles, which at that time happened to ſwim to and fro in the air, and now and then 
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to invade, and ſometimes to deſert, the liquor. 5 1 
THERE is another ſort of experiments relating to the poroſity of glaſs, to ſhew, that . 

it may be pierced into by bodies, that are not corroſive in taſte, and are not liquors; i I TH 

but only have a forced and temporary fluidity, if they have ſo much as that. 1 


THesE experiments may be drawn from ſome of the ways of colouring panes ot 
glaſs for the windows of churches and other buildings; I ſay ſome of the ways, be- 
cauſe, to deal candidly with you, I think, and fo 1 preſume will you &er long, that in 
divers of thoſe glaſſes the colour doth not pierce at all deep into the glaſs, but is pro- 

duced by the cloſe adheſion of a deep red, but thin and tranſparent pigment to the ſur- 
face of a glaſſy plate, through both which the beams of light paſſing to the eye, re- 
ceive in their paſſage the colour of the pigment. pe 

Bur as, by ſome operations, the glaſs is rather painted, or externally enamelled, than 3h 
tinged, ſo in ſome others the pigment or dying ſtuff appears to pierce a little beneath 4 
the very ſuperficies of the glaſs, and the yellow colour will not only go further or deeper, mn 
but ſometimes ſeems (for I do not yet poſitively affirm it) to penetrate the whole glaſs . 
from ſide to MMqe. ee ES: 
Tu methods of painting and ſtaining glaſs having been hitherto the practices of a 
particular trade, that is gainful enough and known but to few, the artificers are wont to T3 
be ſhy of communicating their ſecrers ; though we know in general, that glaſs is ſtain- | 1 

ed, by having the plates covered with mineral pigments, laid on beds of beaten lime, | | | | F 
or ſome other convenient powder, and kept for divers hours in a ſtrong fire, but yet not 1 
ſtrong enough to make the plates melt down; by which means the pores of the glaſs 
being much opened by the heat, and the pigments being likewiſe agitated, and ſome of 
them, as it were, vitrified with it, they are made either to pierce into the plate, or at | 
leaſt to ſtick very cloſely and firmly to it. But, becauſe the practices of glaſs painters . 
require, beſides ſkill and experience, a particular furnace and divers implements, I ſhall 1 
add, that to try, whether glaſs may not, without ſo much ado, be ſo ſtained, as to | . 
ſhew it to be porous, we took prepared filver, (that metal having, of all the minerals . 
I have tried, the beſt ingreſs into glaſs) and having laid it upon a piece of glaſs, not i of 
thick, nor yet ſo thin as to melt very eaſily, we laid this glaſs (with the pigment upper- | "2 
moſt) warily upon a few quick-coals ; and having ſuffered it to neal a while, we gave | | 
It about ſuch a degree of heat, as might make and keep it red-hot, without bringing | 
it to compleat fuſion; and then, ſuffering it to cool by degrees, we found, as we ex- 
pected, that the glaſs had acquired a yellow, and almoſt golden colour, which was 
not to be waſhed off, or to be taken away, without ſuch ſcraping as would injur 


* — 
1 7 — * 
— 2 1 * 
2 ä n 
OC 5 


: 
— e 
. gle oo 


4.89% 


& QT 


{0.1 


— 


— 5 — 
; ——_—  —— \ 
* e 
* 
- - 
- . 32 4 1 
3 — 2 


» - 
* 
= - 
%, 
+1 
4 
4 
; 
*F A 
1 1 
* 
c 
a * * 
* 
1 1 
2 
' N 
4 1 ; 
7 . « 
5 2 
, 4 
SJ 
| q 
4 
N 
1 
by L 
13 
| 
1 4 
I + 
4 
. 5 * 
: 
5 
$ 
| 1 
7 I 
: = 
= : 
© 
% 
= 
- t 
4 4. 
133 
| [ 
1 # 
- 
8 
9 
1 
} : 
7 
1 
1 
1 
: * 


4 . 3 a 4a wet 
mn YE OE ee as 


„ " 
Dr oe aca 


48s, 


| ſaline and other bodies, that work u 


plates of glaſs, which the windows of many old churches ſhew to have 


the red glaſs, that adorned the windows, were found broken and ſcattered about, ſome 


* 
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ſpoil the glaſs itſelf, The way of preparing ſilver for this operation, is not alwi 

the fame: the glaſs painters EY * to the calcined ſilver ſome mineral dad 
as antimony, yellow oker, or the ike, But I, who take the penetration of the colour 
to proceed from the filver itſelf, do ſometimes. employ only ſome thin piece of ſilver, 

ſuch as an old groat, upon which a little ſulphur being put, and kindled in the open 
air, the metal js preſenily calcined, and the powder made ule of. And this itſelf I do 
not ſo much out of neceſſity, as becauſe the calcination. reduces the metal into ſmall 
parts, and gives it a form, that makes it more eaſy to be laid on, as one thinks fi. 
For, otherwiſe, going upon this my ſuppoſition, that the ſilver was the true pigment 
of the glaſs, I have more than once made glak yellow by leaf ſilver laid flat on the fur. 
face of it, and a little moiſteneg, to keep ſo light a body from being blown off. And 


(to note that upon the by) it js pretty, that if the fire be made too firong, which it bf 


hard to avoid doing, when we will make jt ſlrong enough without the help of a fur. 
nace, it has ſeveral times happened to me, that the died glaſs, though when held 
againſt the light it appeared of a golden or yellow colour, yet when held from the light 
it appeared blue; fo e we have in a mineral ſomewhat, that is very like that we 


admire in the tincture of Vignum nepbriticum, which ſhews almoſt the like difference of 


colour, as it is held againſt or from the light; which may ſerve for a confirmation of 
what | have elſewhere faid, to ſhew, that colours may be derived from mechanical 
principles: but that only upon the by. Whether the gold colour produced by ſilver 
co favour the hopes of thoſe alchymiſts, that work on that metal, upon preſumption 
that it is but unripe gold, it is improper here to examine, But ſince yellow is not the 
colour of filver, it ſeems the yellowneſs acquired by our glaſs plates argues, that there 

has been ſome ingreſs of the ſubſtance of \ particles of the ſilver into the glaſs, there 
appearing no way ſo ready to give an account of the change of colours, as by ſuppoſing 
the particles of the ſilver to be wrought on by the ſixt ſalts, and other fine parts, of 
the glaſs; ſince we know, that metals may afford differing colours, according to the 


1 n them, as copper with ſpirit of urine, which 
abounds in volatile ſalt, gives a deep blue; with ſpirit of ſalt, a fair green; and with 


aqua: fortis, a colour, that participates of both. And in the making of glaſs of lead 5 


with minium and white-ſand, or cryſtal, the glaſs itſelf, if well made, is uſually of 

an amethyſtine cclour: but, if you put a due proportion, (which it a very ſmall one,) 
of calcined copper to it, this metal will not communicate to the glaſs its own reddiſh- 
neſs, but be ſo changed by it, as to give it a good green, aud ſometimes ſo good an 
one, that pieces of this glaſs, ſuch as we have cut and cauſed to be ſet in rings, might, 


among thoſe, that judge of ſtones but by the eye, paſs for no bad emeralds. 


On this occaſion it is likely it will be afked, whether there be any way of tinging 
glaſſes quite through, with a true and beautiful red, and whether the art of dying 
formerly been 

practiſed, be now (as it is commonly ſuppoſed) altogether loſt ? 8 
Tx1s queſtion, conſiſting of two parts, I ſhall quickly diſpatch: the former, by 
anſwering it without helitancy in the affirmative; yet, adding withal, that the red tinc- 
ture being communicated to glaſs, not properly by mere penetration of the pigment, 
but by the incorporation of it with glaſs or its materials, by the helpof fuſion, I think 
the experiment of no ſuch great uſe in our preſent inquiry, as to hinder me from re- 


ſerving what I have obſerved about it to a more opportune place. And as to the ſecond = 


part of the inquiry, it being rather a hiſtorical, than a philoſophical queſtion, I ſhall 
not here meddle with it; only I ſhall wiſh the queſtion may be cautiouſly ſtated. For, 
upon the burning the famous cathedral of St. Paul's church in Londou, many pieces of 


of 


of .SOoOL1ID BoDpisxs. | 
of which I procured from a chymiſt, that had carefully preſerved them, deſigning to 
;crrieve the loſt invention of making the like: but when I came to examine them nar- 
rowly, I was confirmed in the ſuſpicion. ] had, that the redneſs did not penetrate. the 
whole glals, but proceeded from a diaphanous pigment very artificially laid on; for 
though in other poſtures no ſuch thing could be diſcerned, yet, when I ſo held it, ac- 
cording to my cuſtom in examining painted glaſſes, that the ſurfaces of the plate lay in 
the ſame level with my eye between it and the window, ſo that a broken edge "was next 
my eye, I could plainly fee, and made the chymiſt himſelf ſee, the lower part of the 
ate to be of ordinary uncoloured glaſs, upon which there lay a very thin plate or bed 
of a diaphanous red pigment, which, though it were not eaſily, was not impoſſible to 
be here and there ſcraped offt. Feb at ir | | 
Bor to return to thoſe colorations, that ſeem to pierce into the pores of glaſs, I re-- 
member, that I had once occaſion to diſtill in a ſmall retort ſome gold amalgamed with 
ſuch a fine and ſubtile mercury, that being (without the addition of any ſalt) put to the 
gold in the cold, they preſently grew hot together. And in the diſtillation of this un- 
common mixture, I found the matter had, before it flew away, permanently dyed or 
ſtained, about an inch in diameter of the bottom of the glaſs, with a colour, that, 
looked on from the light, was like that of the better ſort of turquoiſes ; but beheld, 
when it was interpoſed between the window and the eye, appeared of a ſomewhat 
golden colour. And this glaſs, with ſome others oddly coloured, I have yet by me to 


a 


latisfy the curious, though I cannot but give advertiſement, that»the colorations of 


glaſs may be much better performed. with ſuch plates, and in ſuch furnaces, as the 
olaſs-painters uſe, than without them. „ 

| Sincs the writing of the foregoing paragraph, I was viſited by an induſtrious per- 

ſon, much addicted to ſome chymical operations, who had formerly adviſed with me 

about a proceſs, of which I had had ſome experience, that he conceived might be uſe- 

ful to him. I then acquainted him with ſome of my thoughts about it, and he havin 


afterwards united gold with quickſilver, (which, by its effects, will be eaſily concluded 


not to have been in common) he kept them in digeſtion for ſome months; and after- 
wards coming to me with a melancholy look, told me, that the fire having been once 


immoderately increaſed in his abſence, the ſealed glaſs burſt with an affrighting noiſe, 
and the included amalgam was ſo ſtrangely diſſipated, that ſcarce the leaſt fragment of 


it could be retrieved. But the decoction having continued fo long a time, it ſeems the 
matter was ſubtiliated enough#to have a notable operation upon the glaſs: for, though 


the upper part of the bolt glaſs were blown off, and ſhattered into many pieces, yet the 


lower parteſcaped well enough; and when he brought it me to obſerve, what change 


had been made in it, I took notice with much delight, that the glaſs ſeemed to be 


tinged throughout with ſo fine and glorious a red colour, that I have ſeen ſeveral rubies 
themſelves, in hat point, inferior to it. : 


Vol. IV. . TY 4 R Short 


793 


Short MEMOIRS for the Natural Experimental HISTORY 
of MINERAL WATERS. Addreſſed by way of Lzt7zz 
to a FrxifnD. 855 1 875 


ADVERTISEMENT of the PunLisnzn. 


FIND by ſome diſcourſe I lately had with the author, that his deſign, in drawing 

up his memoirs, being to ſet down what had occured to him of his own obſervation 
and experiments, he purpoſely forbore to conſult the authors, that have profeſſedly 
written upon medical waters: he would by no means have it thought, that he un- 
dervalued thoſe learned writers, that he forbore to cite, becauſe he had them not at 
hand, as well as becauſe his deſign did not require he ſhould tranſcribe from them, 
And therefore he deſires, that his readers ſhould not be kept, by any thing he has 
written, from conſulting other writers, that have treated of mineral waters, eſpecially 
the late ingenious exercitations of the learned Dr. Lifter de Fontibus medicatis Anglie 
(after mentioned by our author,) and the curious little tract of the French mineral 
waters, that was brought our author in Engliſh, after his. memoirs were come to him 
from the preſs, publiſhed by the- virtuoſi of the famous Royal Academy of Sciences 
at Paris, eſpecially where they curiouſly examine the ſaline and earthly reſidences of 
waters, which our author has not done to the remains of our Exgliſb Acidulæ, of which 
liquors he had for the moſt part ſuch incompetent quantities, as concurred with ano- 
ther reaſon to diſcourage him from publiſhing his trials on them. Yet I may ſafely 
fay, what he offers here to the reader is far beyond any thing, that has been publiſhed 


in this kind; for the virtuoſi, as well as the water-drinkers, may reap no ſmall benefit 


by the peruſal of this learned treatiſe, as containing a great number both of uſeful ob- 


ſervations and unuſual experiments. 


TCC | 
HE author of the following papers had thoughts of reviewing and enlarging 
them before he parted with them; and, at leaſt, of annexing notes to ſeveral of 
thoſe titles of the hiſtorical platform, that are yet left untouched. But, beſides his 


want of health and leiſure, he was, by the ſupervening of ſome urgent occaſions, ob · 
liged abruptly enough to lay aſide this work he was about, and apply himſelf to others, 


that concerned him more, than the ſcrutiny of mineral waters could. Wherefore con- 


fidering, that he had already made annotations, though but ſhort ones, upon moſt of 
the conſiderableſt titles or topicks of inquiry enumerated in the fecond and principal 


part of his ſchemes above them, he was content to give the enſuing iting, unfiniſh- 
ed as it was, to the ſollicitations of ſome virtuoſi, who rather than tar ry, till he ſhould. 


have an opportunity, which he knows not how long he ſhall want, were. deſirous to 
take what they found ready, with all its imperfections. Which preſſingneſs of theirs 


he could not deny to he the more excuſable on this occaſion, becauſe the communicated 


writing is not pretended to be a full and methodical hiſtory of mineral. waters, but 

only a bundle of ſhort memoirs contributed towards the compiling of ſuch a work. 
THesE, that they may be the more conveniently cited or referred to, I thought fit 
to divide into fx ſections; whereof the firſt is introductory, and contains ſome general 
conſiderations about the occaſion, the ſubject, and ſome other things relating to thoſe 
memoirs, The ſecond contains only a ſet of titles for the firſt part of the e | 
| WOI R; 
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work, becauſe urgent occaſions kept me from making, I as intended, ſome marginal 
notes upon ſeveral of the particular articles. The third exhibits a ſcheme of titles for 
the ſecond part of the propoſed work, viz. the way of experimentally exploring por- 
tions of a mineral water ſevered from the ſpring or receptacle. And becauſe the ſe- 
cond part is that, which I mainly deſigned, I have referred to it two other ſections, one, 

which is the fourth, containing a collection of experiments and obſervations relating to 


the uſual way of examining mineral waters by galls, as a ſpecimen given on the 13th title 


of larger annotations on the titles of the ſecond part; and the other conſiſting of leſs 
copious annotations, and ſometimes much ſhorter notes on divers other articles of the 
ſame ſecond part. To which, laſtly, is ſubjoined the ſixth ſection, conſiſting only of 
a ſet of articles referrible to the medicinal uſe of mineral waters ; together with a con- 
cluſion addreſſed to the ingenious Doctor that ſet me upon this taſk. In proſecuting 
of which, I deſire it may not be thought ſtrange, that I have not cited authors, that 
have written of Therme, or of Acidulæ; for in the diſadvantageous circumſtances, 
wherein I wrote, I ſhould have been kept from conſulting them, if I had had them at 
hand ; and I thought it enough for me, at that time, to impart to my friends, what 
my own experiments and thoughts had furniſhed me with, how little or mean ſoever 
that was. Which advertiſement is therefore the more fit to be here given, that I may 
not divert any from ſtudying thoſe more elaborate pieces, that have within no long 
time been publiſhed by ſkilful men, and eſpecially by the very learned Dr. LisTes. 


— 
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80 many years, Sir, have paſt, ſince I had occaſion to conſider mineral waters, and 
opportunity to make trials on them with any application of mind, that, though 


8 | 
ſince that time ſome virtuoſi have been pleaſed publickly to declare, that they found 


ſome directions they received from me not unuſeful to the examen of ſuch waters; yet, 
having forgotten many of my paſt thoughts, and loſt or miſlaid moſt of my memorials 
about matters of fact relating to thoſe liquors, I fear I ſhall not be able to ſatisfy either 
you, or myſelf, by what I now write about them. But however, ſince you will needs 
have me ſay ſomething upon this ſubject; ſince it is a noble one, as that wherein the 
health of thouſands is concerned; ſince it is of late grown to be more prized and diſ- 
courſed of, than ever; and ſince, I have obſerved men's curioſity about it to have been 
confined to very narrow limits, moſt men contenting themſelves with the diſcoveries 
they can make by the infuſion of galls (or their body,) and perhaps a ſlightly im- 
proved evaporation : ſince, I ſay, I have theſe invitations to obey you, I am content to 
_ you my advices, ſuch as they are, for the drawing up of ſuch a natural hiſtory 


ot a mineral water, propoſed, as being comprehenſive of many inquiries and ways of 


indagation, that even phyſicians have either not known or overlooked, may probably 
afford a more reaching notice, and inlarged knowledge of the ſubject treated of. Upon 


which account, I have, I confeſs, a deſire and an aim, though no great hope, that 
this rude eſſay ma 


made of ſome ſervice to the public. 


2. Bur here I muſt ingeniouſly own to you, that notwithſtanding the many ways I 
Propoſe of diſcovering the natures or qualities of mineral waters, yet, I think the ſureſt 
Way of knowing them, is a long and ſufficient experience of their good and bad 


y, by your improvements, and thoſe of your learned friends, be 


4R 2 | effects. 
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effects. For, I ſtrongly ſuſpect, and it may be partly known, that there are, beneath 
the ſurface of the earth, divers mineral ſubſtances, ſome fixed, and ſome volatile, ſome 
in the form of hard bodies, ſome of ſoft ones, ſome of liquors, and ſome of fumes 
divers of which the generality, even of learned men, are altogether ſtrangers to; be. 
ſides thoſe, that, though ſome men may chance to have ſeen, have their natures ſo 
little known, that they have not ſo much as names aſſigned to them. So that when] 
conſider, that of the ingredients we are unacquainted with (to paſs by all the reſt, that 
the earth may conceal) the proportions, wherein they are mingled, may be numberleſs, 
and the qualities reſulting from theſe commixtures may be very differing from thoſe of 
the ſeparate ingredients; I am apt to look upon the difficulty of ſecurely determinin 
the effects of mineral waters à priori, as little, if at all leſs than inſuperable to human 
underſtandings. | EE e EA 

3. Bor this difficulty is not ſuch, as ought to make us think it uſeleſs to have a 
good project of the natural hiſtory of a mineral water. For it is no ſmall advantage, 
to know what particulars are fit for our inquiry, to be furniſhed with a ſet of heads, 
to which one may conveniently refer whatever he tries, or obſerves, about the ſubject 
propoſed : and (which is yet more conſiderable) to be furniſhed with variety of- methods 
or ways, to make trials fit for inveſtigating the nature, or examining the qualities, of 
the propoſed water; ſince by the number and variety of purpoſely and fitly deviſed ex- 
periments, he that makes them may, as it were, view his ſubject on all ſides, and be 
much aſſiſted to conjecture, what ſaline, or other minerals known to us, and what 


quantities of them, do impregnate the water he examines, and conſequently what effects 
they are like to produce in human bodies. . UE | 
4. THovcn there be three ſorts of things fit to be taken notice of by him, that 
| would give an hiſtorical account of a mineral water, whether cold or hot, yet content- 
ing myſelf to treat but very curſorily of thoſe, that belong to the firſt and to the third 
of the three forts, I have made a more full and particular enumeration of the titles, 
that peculiarly belong to the ſecond fort of obſervables; namely, thoſe, that mention 
the various trials, chymical and mechanical, that are to be made with the water after 
it is taken out of the ſpring. This I purpoſely did, chiefly becauſe it was only of this 
ſort of particulars, that you deſired my thoughts, and partly alſo becauſe they are moſt 
wanted and deſired by naturaliſts and phyſicians, and are like to prove the moſt inſtruc- 
tive to them; having alſo this to recommend them, that to make the greateſt part of 
them by far, it is not neceſſary, that a man repair to the place, where the ſpring riſes, 
but he may at leiſure examine the water at home, where he may be accommodated with 
furnaces, veſſels, and other conveniences, to make his trials upon it 5 
6. A much leſs diſcerning reader, than you, may perceive, that in forming the inſu- 
ing project of a natural hiſtory, I aimed much more to aſſiſt practical phyſicians to 
find the virtues and effects of mineral waters, than to inform ſpeculative naturaliſts of 
their cauſes and manner of being generated. But yet a heedful peruſer may find, that 
I have fo endeavoured to gratify phyſicians, that I have not been altogether wanting 
[eſpecially in the firſt part, which is almoſt wholly mineralogical, ] to the curioſity ot 
philoſophers, as it relates to all forts of mineral waters; though you may eaſily enough 
diſcern, and readily confeſs it, that the following paper does much more regard thoſe 
cold ones, that from the acid taſte, that is found in moſt of them, are called Acidule, 
than thoſe other waters, that, from their heat, are commonly ſtiled Therme ; becauſe 
the former fort of mineral waters is that, which I have had the opportunity to be the 


more converſant in, as well as that, about which alone you have deſired my obler- 


vations. 
6. 1 had, 


a 
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6. 1 had once thoughts of illuſtrating the following ſets of titles with a kind of ratic- 
nale, briefly declaring the reaſon of their order and their number {for both theſe were 
conſiderately pitched upon, not lighted on by chance :) but I was obliged to omit it, 
when I found (as I quickly did) that I had too little leiſure and health, to employ much 
of either upon a troubleſome work of no greater importance. And therefore, know- 

ing your perſpicacity to be more than ſufficient to make you diſcern ſome reaſon for 
the order, wherein I have marſhalled the articles of the laſt ſet of titles, which fall 
under the cognizance of your own profeſſion, I have not been ſollicitous to aſſign that 
reaſon. And I preſume it will be no great harm, if my haſte have made me alſo omit 
to perforin at preſent the intention I had to make here and there ſome brief marginal 
notes upon ſome of the articles of the firſt part. And I thought it ſufficient (if not 
alſo capable vf making ſome amends for the newly mentioned omiſſions) to make them 
ſomewhat numerous, and fome of them large annotations upon the titles or articles of 


OU. „ | E #4 | ESTES | | 

7. expect it will be wondered at, that ſo many inquiries ſhould be propoſed, and 
ſo many things directed to be taken notice of, about a ſubject, that hath been thought 
ſo barren, that men are wont to think their curioſity great enough, if they inquire, 
what colours the mineral water will ſtrike with galls, or oaken leaves ; and do obſerve, 
what kind and quantity of ſalt will remain after the evaporation of the liquor, and! 
much fear, that ſome, even of your profeſſion, will think I cut them out a great deal 
too much work, by ſo many troubleſome queries and trials. But I confeſs, that na- 


diffident philoſophiſer, I think myſelf obliged, on difficult occaſions, to aſk more 
than ten queſtions, before I preſume to anſwer one. Nor do I think, that the ſlight- 
neſs of another's curioſity diſpenſes me from induſttiouſly exerciſing mine. I might on 
this occaſion repreſent, that though the greateſt naturaliſts and phyſicians among the 
antients did not only mention, but admire and diſcourſe of the load-ſtone; yet our 

Gilbert thought fit to examine 1t further, and was thereby able to diſcover far more 
numerous phenomena, than all them put together had taken notice of; and 1 might 
add other inſtances to the ſame purpoſe. But, to anſwer more cloſely and directly, 1 
ſay, that to diſcover the nature of mineral waters being a thing far more difficult, than 
thoſe, that have not tried, do imagine, I think we ought to view. the ſubject in as 
many differing lights as we can expoſe it to, and take in as many helps to dilcovery, as 
we can; fince a great many particulars, that ſingly, or at the firſt view, ſeem not very 
pertinent, if they be conveyed in conjunction, and be ſkilfully applied, may much 


neceſſary, to make large additions to the topics; whoſe number is now thought redun- 
dant : for the more qualities and other particulars we are acquainted with in any ſub- 
ject, the better grounded and the more enlarged knowledge we have of it. As for the 
trouble it may coſt to make the propoſed inquities and trials, it may be ſaid, 1. that 
they are not all neceſſary (though uſeful) nor yet of equal moment; and therefore the 
omiſſion of ſome, that are leſs important, may not diſappoint the main ſearches. 2. 
| have purpoſely made moſt of the trials as eaſy and ſhort, as the matter and ſcope will 
permit; and thoſe, that will not undergo ſome trouble in ſeeking an uſeful truth, do 
not deſerve to find it, eſpecially ſince, in the chace of noble diſcoveries, as in hunting 
the nobler game, the toil oftentimes makes a part of the pleaſure. And I have mad 
the leſs ſcruple to be ſomewhat ample in the inquiries I propound, becaule divers obſer- 
vations have perſuaded me, that phyſicians ought to conſider very well both the nature 
of the waters they ordain, and to what perſons, for what diſcaſes, and in what manner 


% 


the ſecond part; this being indeed the chief, that I deſigned to inſiſt on, and preſent 


ture, or long experience, having made me, though not a ſceptical, yet a ſuſpicious and 


conduce to the defired end, And, perhaps, hereafter, it will be found uſeful, if not 


3 they 
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they preſcribe the uſe of them : for though many look upon them as ſuch innocent 
medicines, as, if they do no good, can at leaſt do no harm; yet the effects, that have 
too often inſued the unſkilful uſe of them, eſpecially when it was long continued, allow 
me not to look upon the drinking of mineral waters as a ſlight thing, that may ſafely 
be plaid with, but as that, whereby we have ſeen, as very much good, ſo a great deal 
of miſchief, done, eſpecially ſome time after the operation is thought to be quite over, 
and perhaps almoſt forgotten. <> AT, 85 N 

8. I look upon the examen of the properties and other qualities of mineral waters, 
as a thing, that is therefore of the greater importance, becauſe, I am apt to think, 
upon probable grounds, that, by a diligent inquiry, there may be diſcovered in Eug- 


land (and in divers other countries too) a far greater number, than is yet imagined, of 


mineral waters, eſpecially ferruginous ones; which I therefore gueſs will be found very 
numerous, becauſe, by ſome uncommon ways of trial, that I have employed, I have 
found, that divers minerals, that either men knew not what to make of, or, by reaſon 
of their paſſing under other names, did not ſuſpect to be martial, did yet partake of, 
and perhaps abound with, parts of a martial nature. And I ſhew, in another paper 
[about the magnetiſm of the Earth] that kindly provident nature, or rather its divine 
author, has, under various diſguiſes, furniſhed our globe with a far greater plenty and 
variety of iron ores and minerals, that partake of that metal, the moſt uſeful by far to 
mankind, than of any other metal. And as martial minerals do thus abound in the 
earth, ſo they are more diſpoſed, than one would ſuſpect ſuch hard bodies could be, 
to impregnate even ſuch liquors, as are not manifeſtly acid, and ſeem unlikely to be 
able to work upon minerals far leſs hard than they. To make this probable, we took 
not iron ore, or embryonated mars, but pure ſteel itſelf, the ſame as needles were made 
of; and upon the minute filings of it, we put ſome tincture of galls made with com- 
mon water, and filtered through cap-paper, that the preſent colour of the liquor, and 
the change we expected to be made in it, might the better appear: and by this trial we 
found, that in leſs than an hour the tranſparent infuſion of galls was fo altered, as to 


be grown not only opacous, but of a dark and almoſt inky colour, which it retained 


even after filtration; and this, though the vial, that contained it, was very ſlender. 


A not unlike effect was produced by ſmall filings of ſteel, but ſomewhat flowlier, in 


the red tincture of brazil, and that of logwood, made with common water. : 
9. I know not, whether it may not be fit to be repreſented on this occaſion, that in 


countries manifeſtly abounding with metalline and other minerals, it may perhaps be 
worth while, that men's curioſity deſcend much lower than the ſuperficies or turf of 


the ground, and make ſearch both after. ſubterraneal ſprings and wells, and their opera- 
tions upon human bodies. For I have upon inquiry been aſſured by thoſe, that in 
ſeveral places have viſited mines, that they have met with in them, and ſometimes at 
very great depths, running, as well as ſtagnant, waters, of differing taſtes, and ſome- 
times other qualities; and that the diggers. venturing to make uſe of them to quench 


their thirſt, as they found ſome of them miſchievous (as corroſive, petrific, &c.) ſo 


they met with others, that were not only innocently potable, but medicinal. Of both 
theſe ſorts we have inſtances, in our tin-mines of Cornwal and Devonſhire : and of the 
latter ſort I received from an ingenious gentleman, that has the overſight of ſome 


: Corniſh water-works, this memorable anſwer to an inquiry I ſent him. The ſtrangeſt 


account, ſays he, of mineral waters, that I haveyet had, was of that in the botrom 


of a tin-work called Karnkey, wrought above 60 fathom [that is 360 foot deep; ] the 


mineral being a mixture of tin and iron, and the water red and puddle, yet drank was 
cool and not nauſeous, and would paſs by urine near as red as it was drank, as I have 
been informed by thoſe, that drank of it whilſt it [the mine] was working, — = 
— — — 6. 580 
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ſtruck out, [that is, the vein of ore being degenerated, or loſt]. However, | believe 
experiments might yet be made with water much of the ſame nature. Thus far he, 
from whom, notwithſtanding the remoteneſs of the place he lives in, I hope to get 
ſome of this liquor to make trial of; which if I do, I deſign you an account of the 

fects. | : 5 
? I could enlarge upon the ſubjects of theſe two laſt (the 8th and the gth) numbers; 
but, after ſo long an introduction to ſhort memoirs, it is high time, that I come at 
length to ſet down the topics themſelves, - that I deſign to propoſe. 


„ 
1 


For the natural hiſtory of a mineral water propoſed, confidered as being yet in its channel 

or receptacles: (being the firſt, or mineralogical, part of the deſigned work.) 5 

E, that would draw up the hiſtory of a mineral water, [to have its qualities, 

ſome examined and ſome inveſtigated, ] ſhould, in my opinion, make three ſorts 

of obſervations about it. For firſt, he ought to take notice of thoſe particulars, that 
relate to it whilſt it is yet under ground, or in its native receptacles : next, he is to ex- 

amine the properties and other qualities of it, when it is drawn up by men at the ſpring- 
head, or other reEptacle : laſtly; he is to conſider the operations and effects of it upon 


human bodies, Wether ſick or ſound, according to the ſeveral ways and circumſtances De i 
made uſe of in adminiſtring it. 5 | 


799 


— 


To the firſt of theſe three ſorts of obſervations may be referred ſuch heads or titles, = 
1. In what climate and parallel, or in what degree of latitude, the mineral water | 1.4 
does ſpring up, or ſtagnate ? . = 5 5 i 
2. WHrEeTHER the ſpring-head, or other receptacle, do chiefly regard the Eaſt, the 1 


Weſt, the North, or the South? EE 
3. WHETHER the water be found in a plain or valley? And if not, whether it ariſe 
in a hillock, a hill, or a mountain? 355 
4. AND whether it be found at or near the top, the middle, or the bottom, of the 
riſing ground? 5 „„ 3 5 
5. WHETHER the waters leave any recrement, or other unuſual ſubſtance, upon the 
ſtones, or other bodies, that lie in the channels they paſs through as they glide along, or 
the receptacles that contain them? 5 | 7 | 
6. WaeTHER there be beneath or near the medicinal water, any ſubterraneal fire, os | 
that hath manifeſt chimneys or vents, and viſibly (by night only, or alſo by day,) burns * 
or ſmokes, either conſtantly, or at certain periods of time? CT i oops 
7. WHETHER at or near the mouth, or orifice, of the abovementioned chimneys 
or vents, there be found either flowers of brimſtone, or a ſalt like fal-armoniac, or 
fome other mineral exhalations in a dry form ? - | 235 5 
8. Wr there be under or near the courſe or channel of the water, any ſubter- 
raneal æſtuary, or latent maſs, of hot, but not actually, or at leaſt viſibly, burning 
matters? And whether ſuch æſtuary afford an uniform heat, as to ſenſe, or have peri- 
odical hot fits, as it were; and if ſo, whether theſe come at certain and ſtated times, or 
uncertainly or irregularly ? PE 0 . 
9. WHETHER it be obſerved, that over the æſtuary, or in ſome other neighbouring at 
part of the place, where the mineral water ſprings, there ariſe any viſible mineral fumes 
or ſmoak, (which, when they do appear, are wont to do it early in the morning, or 


of | : | | | 
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Sbort MxMOIRS for the Naturall 
late in the evening,) and if ſuch fumes aſcend, how plentiful they are, of what co- 
lour, and of what ſmell ? 1 6 147 1 F | 

10. Waar is the more obvious nature of the not manifeſtly metalline, nor marca. 


ſitical part of the ſoil, which the medicinal water paſſes through or touches? And what 
are the qualities of the neighbouring ſoil, and the a 


| djacent country ? As whether it be 
rocky, ſtony, clayiſh, ſandy, chalky, Sc. ot get TT 
11. WHETHER there be any ores, marcaſites, or earths, (eſpecially highly coloured 

ones) impregnated with mineral juices, to be met with in the courſe of the medicinal 
ſpring, or in the receptacle of the ſame water ſtagnant ? , And what theſe minerals are, 
whether copperiſh, ferrugineous, marcaſitical, &c. and Whether the ores do, or do 
not, abound in the metalline portion? As alſo with what other ingredient, as ſpar, 
cauke, ſulphur, orpiment, arſenick, &c. (whether innocent or hurtful} they are ming- 
led, or elſe compacted together ? N 2 8 „„ 

12. WurtTHER it can be diſcovered, that the ſpring of the medicinal water Was 
common water before it came to ſuch a place or part of the ſoil it runs through, and 
there begins to be manifeſtly impregnated with mineral bodies? | 
13. AnD whether, in this caſe, it makes any efferveſcence, or other conflict, with 
the mineral it imbibes, or with any other water or liquor, that it meets with in its 
way; and whether the conflict produce any manifeſt heat or no? | py 

„14. WHETHER, if the mineral water propoſed be manifeſtly hot, or extraordinarily 
cold, the ſprings it flows out at, or the receptacle it ſtagnates in, have near it (and if, 
it have, how near) a ſpring, or well of water, of a contrary quality, as it is obſerved 


in very neighbouring ſprings in ſome few places of France, and elſewhere ? 


15. WHETHER, when the water appears in the ſpring or receptacle, there appear 
alſo, either floating at the top, or lying at the bottom, or ſwimming between both, 
any drops or greater quantity of oil, (like naphtha or petroleum,) or ſome other bitu- 
minous and inflammable ſubſtance ? FE 8 


16. WHETHER the water be conſiderably altered, in quantity or quality, by the 


different ſeaſons of the year, as ſummer, winter, Sc. by the much vatying tempera- 


tures of the air, as to heat, coldneſs, drought, Cc. by the plenty, or paucity, fre- 
quency, or unfrequency, of falling rains, or ſnows: and what may be the bounds 
and meaſures of theſe alterations of the mineral water? T9 | 

17. WHETHER any thing conſiderable can be certainly diſcovered, or any very pro- 
bable conjecture made, of the nature and qualities of the ſubſtances, that impregnate 
the water, by chymically and mechanically examining the mineral earths, through 
which it flows, or in which it ſtagnates? And particularly, by obſerving their colour, 
whether native or acquired, by being kept in the fire; their ſpecific gravity ; their af- 
fording, or not affording, any ſalt, or other ſoluble ſubſtance, by decoction; their be- 
ing ſoluble, or indiſſoluble, in particular chymical menſtruums of ſeveral forts, as aqua 


Fortis, ſpitit of ſalt, &c. and their being committed to diſtillation in veſſels of differing 


ſorts, and varicus degrees of fire, with care to receive ſeparately the differing ſubſtances 


they afford, whether in the form of liquors, or of flowers; and by examining theſe 
ſubſtances by fit and proper ways, as alſo the cap. mort by calcination, elixiviation, and 


LY 


(if it will bear ſuch a fire) vitrification? 
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For the natural hiſtory of a mineral water propoſed, conſidered as being drawn out of its 


ſpring or receptacle: (being the ſecond, or phyſico-chymical, part of the deſigned work.) 
HAT this ſcheme of titles may be the better underſtood, and the more inſtruc- 
dite and uſeful, though I have not time to write an ample comment upon it all, 
yet I thought fit to illuſtrate moſt of its particular articles by ſuch notes, as may either 


explicate the meaning of what is but briefly couched, or deliver ſome of the practical 


ways of trial, that I make uſe of, on occaſion of the ſubject mentioned in the title or 
article, whereto the notes belong. Theſe being divers of them too large to be conveni- 
ently placed in the margin, are all of them ſet down together after this ſer of titles. 


E 


1. Or the actual coldneſs or heat of the mineral water propoſed. 
2, Or the ſpecific gravity of the mineral water propoſed. 5 
3. Or the tranſparency, the muddineſs, or the opacity of the mineral water. 
4. WaeTHER the mineral water will, by ſtanding for a competent time, let fall of it- 


ſelf any oker, or other earthy ſubſtance, eſpecially though the liquor be kept from 
the M . 


5. WHETHER any thing, and if any thing, what can be diſcovered in the mineral wa- 


ter by the help of the beſt microſcopes adapted to view liquors? 
6. Or the colour or colourneſs of the mineral water. 


7. Or the odour of the mineral water, as acetous, winy, ſulphureous, bituminous, Cc. 


8. Or the taſte of the mineral water, as acid, ferruginous, vitriolate, lixivial, ſul- 
phureous, &c. Tn. Ts SO 

9. WAETHER any change will be produced in the tranſparency, colour, odour, or taſte 
of the mineral water, by its being taken up at the ſpring-head or other receptacle; 
or. removed to ſome diſtance, by its being kept ſtopped or unſtopped for a greater or 
leſſer ſpace of time; and, by its being much warmed or refrigerated, and alſo, by na- 
turally or artificially produced cold, turned into ice, and thawed again ? 

10. OF the thinneſs or viſcoſity of the mineral water. 

11. WHETHER the mineral water be more eaſy to be heated and cooled, and to be 
dilated and condenſed, than common water ? | 


12. WHETHER the mineral water will of itſelf putrify, and, if it will, whether ſooner 


or later, than common water, and with what kind or degree of ſtink and other 
phænomena? | | 3” 


13. Or the change of colours producible in the mineral water by aſtringent drugs, as 


galls, pomgranate-peels, balauſtium, red roſes, myrobolans, oaken leaves, Sc. as 


alſo by ſome liquors or juices of the body. 


14. WHETHER any thing will be precipitated out of the mineral waters by ſalts or 


ſaline liquors, whether they be acid, as ſpirit of ſalt, of nitre, aqua fortis, c. or 
volatile alcalies, as ſtrong ſpirit of urine, ſal-armoniac, &c. or lixiviate ſalts, as 
oil of tartar per deliguium, fixt nitre, Se? | 

15. How to examine with evaporation, whether the mineral water contain common 
ſalt, and, if it do, whether it contains bur little or much ? f 

16. How to examine, without evaporation, whether the mineral water have any aci- 
dity, though it be but very little? 

You, IV, by 4 S 7. Or 
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17. Or the ns or liquors afforded by the mineral water by diſtillation in 10 
and other ways. 

18. Or the reſidence, cap. mort. of the mineral water, when the liquor i is totally eva. 
porated or diſtilled off; and whether the cap. mort. be the lame in quantity and qua- 
lity, if produced hy either of thoſe ways? _ 

19. WHETHER the propoſed water being, in glaſs veſſels exadily luted together, fowly | 
and warily abſtracted to a thickiſh ſubſtance; this being reconjoined to the diſtitied 
liquor, the mineral water will be 3 and have again the ſame texture 
2 qualities it had at firſt? 

Wurz a a glaſs full of mineral water being hevirmnically ſealed, and boiled in 
* water, deep enough to keep it always covered, will have its texture ſo al- 

tered, as to ſuffer an obſervable change in any of its manifeſt qualities? And if it 
do, in what qualities, and to what — of alteration? 

21. Or the proportion of the dry cap. mort. to the mineral water, that affords i it. 

22. Or the diviſion of the cap. mort. into ſaline and terreſtrial, and other parts not 
diſſoluble in water, in caſe it contain both or more ſorts. 

23. Or the proportion of the faline pa:t of the cap. mort. to the terreſtrial, 

24. Or the fixity or volatility of the ſaline part in ſtrong fires. | 

25. WHETHER the ſaline part will ſhoot into cryſtals or no? And, if it will what 

figure the grains will be of? And, if it will not, whether being combined with a 

falt, that will (as purified ſea falt-petre, Sc.) it will then cryſtallize; and if it do, 

into what figures it will ſhoot, eſpecially if any of them be reducible to thoſe of 
any ſpecies of falt known to us? 


26. To examine, whether the ſaline part be, er predeminis, acid, atcalife, or 

adiaphorous? 

27. Or the obſervables in the terreſtrial portion of the cap. mort. as, dender its quan- 
| tity in reference to the ſaline, its colour, odour, volatility or fixity in ſtrong fire; 
its being ſoluble, or not diſſoluble by divers menſtruums, as you of vinegar, ſpirit 
of urine, oil of tartar, Cc, 

28. WHETHER, and (if any thing) how much the mics) water's earth looſes by 
ſtrong and laſting ignition? What changes of colour, &c. it thereby receives! 
Whether it be capable of vitrification per ſe? And what colour, (if any, ) it will 
impart to fine and well Powered Venice glaſs, if they be exactly mixed and fluxed 
into a tranſparent glaſs ? 

29. Or the economical and mechanical uſes of the mineral water, as in brewing, bak⸗ 
ing, waſhing of linnen, tanning of leather, or dying of cloth, callicoes, ſilks, &:. 

| as theſe may aſſiſt in diſcovering the ingredients and qualities of the liquor propoſed. 

30. Oy the imitation of natural medicinal waters, by chymical and other artificial 

ways, as that may help the phyſicians to guels at the quality and en of the 1 in- 

N that 1 impregnate the natural water propoſed. 


An APP E N D I X. Containing 


1. PARALIPOMENA, or things directly belonging to the hiſtory and pretermitted in in 
it. 

2. A chaos of obſervations and experiments, remotely or indirectly referrible either 
to ont or more of the foregoing titles, or to the common _— of them all. 
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Experimental Hiſlory of MIV ERA Waters, 


.. 


Experimental remarks upon the ( uſual) way of examining mineral waters by the belp of 


galls : delivered by way of larger annolations upon the thirteenth article of the ſecond 
art. | 1 5 


P 
A INCE the change of colour, that mineral waters produce in the infuſion or tinture 
8 of galls, is the moſt uſual way, that many phyſicians, and the almoſt only, that 
ſome of them endeavour to diſcover or examine mineral waters by, it may be worth 
while, in this place, to ſet down ſome remarks, that I have made about this way of 
probation; and the rather, becauſe it may, mutatis mutandis, be not unutcfully appli- 
ed to the exploring the qualities of mineral waters by colorations, though made with 
bother materials than galls, -Firſt then it may be obſerved, that one need not make an 
infuſion or tincture of galls in common water, to try if, by their means, a new colour 
will be produced: for I am wont to beat them to powder, and keep them in a glaſs 
(not too big) exactly ſtopped, by which means I have them always in readineſs to mingle 
with the mineral water, and alter the colour of it, if galls be able to do it, almoſt in 
a trice ; whereas, to draw the tincture of galls with ſimple water, often takes up ſeve- 
ral hours, and the tinging parts are much weakened by being diluted by the menſtruum, 
If you would have a tincture, the powder of galls, tied up cloſe in a rag, and with it 
hung in the liquor, makes the infuſion leſs muddy. If you be in haſte, and have none 


of the powder at hand, you may ſcrape as much of a gall-apple, as you need, into 
the mineral water. 1 8 5 


2. I have obſerved thoſe parts of the infuſion of galls, (eſpecially if made by heat) 


that produce the new colour with ferruginous waters, to be more apt to fly away than 


one would think, the infuſion becoming often unfit to alter the colour of the martial 


waters, whilſt yet itſelf appears ſufficiently high. coloured. Upon which account I 


chuſe to make a tincture of galls not long belong I mind to uſe it; and, if Iemploy 
dry galls, to take powder, that is not ſtale. 5 


3. IT is no ſafe way, and may be very erroneous, that is uſually taken in mixing 


galls, or their infuſion with the water to be explored, ſo careleſly, as is wont to be done. 


For thoſe, that are curious to make good ink, will eaſily believe, that much of the deep- 
neſs of the colour depends upon the proportion of galls to the other ingredient ; and 
accordingly, that by putting a much greater, or a much leſſer, quantity of galls into 
ſuch a quantity of the mineral water, the reſulting colour may be more or leſs intenſe. 
Jo obviate which inconvenience, I take this ere K when the occaſion deſerves it; I 
make my infuſion of galls with a certain weight of the powder in a determinate weight 
of water. As for inſtance, I put about five gr. of powdered galls, to ſteep for fo 
many hours in an ounce of water : but if I make uſe of the dry powder, then I am 
wont to put three or four grains into an ounce of the liquor to be examined ; which is a 
way far more certain, than the common, wherein the ingredients are eſtimated but 
by gueſs. I have mentioned various proportions of powdered galls to the ſame quan- 
tity of liquor, becauſe I have obſerved, that there is really a great inequality among the 
mineral waters, in Which it may be put; and I have found by trial, that in an ounce 
of the German Spa, a ſingle grain of powder would immediately produce a ſufficiently 
deep purple colour. SE | , 

Ir is an inconvenience, that not only galls, but the other drugs hereafter to be men- 
tioned, impart a high tincture of their own to the common water they are infuſed in 
and therefore it were to be wiſhed, and is fit to be endeavoured, that we had ſome drug, 
that, without imparting a colour to the common water it impregnates, would afford 
an infuſion fit to ſtrike a blackiſh or a purple colour with martial waters. 
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Short MRMOTIRS for the Natural 
Tnouon it be uſeful, yet it is not neceſſary, to employ galls to produce a colour in 
the mineral water propoſed : for beſides Bs is ee uk 1 
always, as I have tried) the ſame thing may be done, but ſomewhat more faintly, with 
oaken leaves, we may ſucceſsfully enough ſubſtitute, for the ſame purpoſe, ſome other 
aſtringent vegetables, as dried red-roſe leaves, the peel, and (as we have tried) the 
Juice of pomegranates ; and (what I find to be a notable ſtiptick) the bloſſoms of the ſame 
plant, (which are vulgarly called in the ſhops ballauſtium :) to which may be added 
myrobolans, logwood, and ſome others, that need not now be mentioned, whoſe ſtrong 
infuſions have yielded me a tincture very dark and blackiſh with ſome martial liquors. 
6. In regard that the galls, or other drugs, to be infuſed in common water, are not 
always of the ſame goodneſs or ſtrength, it is adviſeable not fo to truſt to any deter- 
minate proportion of the pigment to the water, as not to take in the help of the eye to 


| ig 
judge, by the colour of the tincture, whether the liquor be duly (and not too much or 
too little) impregnated. N N 


8. WukRE As there is an intimation in the cloſe of this thirteenth artiele of the pre- 
ſent ſet of titles, that animal liquors may be employed to produce new colours with 


mineral waters, I gave that hint, not only becauſe it is uſually obſerved in martial 


waters, ſuch as thoſe of Tunbridge, the Spa, &c. that the groſs excrements of the 
lower belly are blackened by a commixture of their metalline parts; but in Tunbridge 
waters particularly J have obſerved that after the drinking of larger doſes of them, the 


root of the tongue, and perhaps ſome neighbouring parts, would alſo acquire a dark 
colour, by the operation of the tranſient liquor. 


| Tmovcn the way of trying mineral waters by the change of colours, that galls pro- 


duce in them, be uſeful and recommended by being eaſy, cheap, and expeditious, yet [ 


do not take it to be either of that extent, or of that certainty, that it is vulgarly pre- 
ſumed to be of: for its main, if not only conſiderable uſe is, to diſcover by ſtriking, 


or not affording, a black or blackiſh, or at leaft a purple or a purpl:ſh colour, with a 
mineral water, to manifeſt the liquor to be, or not to be, either of a vitriolate, or a 
ferruginous nature. Bur there are divers metalline ores, and other mineral bodies, 
which, not participating of iron, will not, by this way, be diſcoverable, and yet may 


| ſtrongly impregnate the water propoſed : as for example, to try, whether if arſenic 


were mingled with water, galls would diſcover it by producing with it a dark colour, I 


put ſome of the powder of them into a decoction of arſenic, but did not perceive, 


that it gave the liquor any deeper colour, than it would have done to common water. 
And as the extent of this explorer of waters is not very great, fo neither do J find the 
informations it gives us to be ſo certain, as they are preſumed : for, if I much miſ- 
remember not, I long ſince found, upon trial purpoſely made, that another body of a 
metalline nature, and that did not partake of iron, would, with infuſion of galls, 
afford a very dark colour, that might eaſily, among ordinary beholders, paſs for the 


colour produced by a martial water: and 1 do ſomewhat doubt, whether ſo much as 


all liquors impregnated with iron will be diſcovered to be ſo by the colour they af. 


ford with galls; for I have ſometimes made ſuch a liquor with no mineral ſubſtance in 


it, fave ſteel or iron, but I did not find it would turn the infuſion of galls either 
blackiſh or purple; which made me ſuſpect, that theſe colours are afforded only by 


ſuch martial waters, as have been wrought upon, more or leſs, by ſome acid ſalts or 
fumes. EN | | 


9. UnTo theſe things 1 ſhall add, that I found that to be a miſtake, which is gene- 
rally taken for granted, iz. that the infuſion of galls will certainly diſcover, by be. 
coming black, (or purple) if a mineral water, that is mixed with it, be vitriolate for tho 
it be true, that if in the vitriolated water iron, be the only or predominant mineral, 5 

—3 


ually, (though not 
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be at leaſt conſiderably participated by the liquor, yet if the diſſolved vitriol be altoge- 

ther copperiſh, I found, by ſeveral trials purpoſely made with a ſtrong ſolution of Ro- 
man vitriol, {wherein copper 1s affirmed to be the only, or to be very much the predo- 

minant metal) that it would not, with infuſion or tincture of galls, afford either a black 

or a blackiſh colour, but only a thick and muddy one, that was not ſo much purpliſh. 


of England, where there are divers mineral waters, there was brought me by a virtuoſi 

a good quantity of very whitiſh earth, which he ſuſpected to be of a peculiar nature, 
but could not tell of what. This odd earth being examined, 1 concluded it to contain 
a conſiderable proportion of lead ore, corroded by ſome mineral ſalts, and embodied 
with the ſoil; ſo that if it had been in a place, where people had ſought for mineral 


waters, it is probable, that, finding ſome peculiarity in the taſte of thoſe, that paſſed 
through this earth, they would have taken it for a mineral water, but had been at a 


reat loſs to determine what mineral it did partake of; and perhaps, in endeavouring to 
reſolve the doubt, by drinking it, they would have found very bad effects of it. But pro- 


them, that the water was impregnated with a body of the nature of vitriol, but not of 
common vitriol : for though galls do not give a black, or very blackiſh colour with a 
| ſolution of ſaccharum /aturni (which is indeed the vitriol of lead) reſolved in diſtilled or 
rain water ; yet I found by trial, that this volatile ſulphur did manifeſtly and preſently 


this matter, I had not at hand the ores of lead, copper, &c. and therefore was fain to 
content myfelf with the ſolutions of the metals themſclves in their proper menſtruums, 

it being probable, that the metalline parts of the ores would have afforded either the 
fame ſolutions, or ſome very like them, in the ſame menſtruums ; which conſiſting of 


which ſprings flow, the impregnated water would afford phænomena of the ſame kind. 


and upon a ſolution of common running mercury made with aqua-fortis, and in a 


not found them to diſſolve it genuinely) but in a peculiar ſolvent, (which I have com- 
municated in another paper) that does not only diſſolve it readily, but keep it per- 
manently diſſolved, as aqua-fortis does filver, but not tin. To theſe ſolutions I put 


galls, without obtaining any blackiſh colour, except from that, which contained gold. 
in all the ſolutions but one, a dark one, or tending to blackneſs; and though, for that 
well remember, that the degrees, or ſome other modification, of the ſame dark colour 


but that a very heedful beholder (which, when I made thoſe trials, J had no great 
motive to be) may diſcern between thoſe obſcure colours ſome little differences, that 


at leaſt is predominant in it, if it be a compounded one. And l particularly remember, 
that the colour that, ſprang from our ſulphureous liquor and ſolution of tin, was mani- 
teſtly diſtinguiſhable from thoſe produced in that of any of the other ſolutions, bein 
not black or blackiſh, nor ſo much as purple, but of a kind of browniſh yellow. 
TrHoven I am content, that the things I come from mentioning, ſhould make men 


as it is vulgarly practiſed, but I am apt to think, that the way of exploring mineral 
waters by the changes of colour, that may be produced in them or by them, when 


they 


IT comes into my mind, upon this occaſion, that from one of the northern countries 


bably the ſulphureous ſpirit, to be e er long deſcribed in this paper, would have informed 


do it; which trial I was fain to take up with, becauſe, when I had occaſion to conſider 


niter, ſea-ſalt and vitriol, bodies that abound in diverſe places of the earth through 
I made trials alſo upon a ſomewhat fine ſolution of refined gold made in an aqua regalis, 


clear ſolution of tin made, not with either of the foregoing menſtruums, (for I have 


But with our ſulphureous liquor- we produced notable changes of colour, and thoſe, 
reaſon, a careleſs eye might judge them indiſcriminately to be blackiſh ; yet, ſince 


ſeemed plainly enough not to be the ſame in all of them, I do not think it impoſſible, 


may much aſſiſt him to gueſs, what metalline ſubſtance is contained in the liquor, or 


_ cautious and diffident, yet not only I do not deſpiſe or flight the uſe of galls, &c. even 


* 
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they are mingled with convenient drugs or additaments, may be made of greater extent 
and ule, than he, that has read what I have written in the foregoing number, vill 
perhaps be forward to expect. But to make the way of exploring mineral waters by 
colorations, of ſome what more general uſe and leſs uncertainty, I would recommend 
theſe things to the experimenter, ws 


(1.) IT ſeems very fit, if not neceſſary, that he look upon the change of colours, 
both while it is producing, and when it is produced, in a good light, and with a heeg- 
ful eye: for by this means he may diſcover ſeveral ſhades or varieties-of the more prin- 
cipal colours, and ſome other circumſtances, that he could not elſe take notice of ; 

and which yet may afford good hints (in reference to other minerals, as well as martial 
ones) to a ſagacious obſerver. And ] have ſometimes fancied, that there may be a kind 
of phy ſiognomy of many, if not moſt other natural bodies, as well as of human 
faces, whereby an attentive and experienced copſiderer may himſelf difeern in them 
many inſtructive things, that he cannot ſo declare to another man, as to make him 
diſcern them too. | 1 

(2.) Tu attention here encouraged may perhaps be made more inſtructive by a way, 
that I have ſometimes practiſed to vary the ſhades and other phænomena of colours 
produced with mineral liquors. This way conſiſts chiefly in preparing ſheets of white 
paper, by drenching them in a ſtrong infuſion of braſil, logwood, or ſome other con- 
venient dying ſtuff, and then letting them dry leiſurely in the air, which may give ſome 
of them, as I have obſerved, a colour differing enough from that of the liquor looked 
upon in a vial or drinking-glaſs. Upon this dry paper ye may let fall, but not all on 
the ſame place, ſome drops of the mineral liquor to be examined, «ſpecially if it be of 
a ſaline nature; and by the changes of colour effected by theſe drops on the parts of the 
paper they fell and ſpread themſelves upon, a heedfu] obſerver may be aſſiſted to gueſs, 
what kind of mineral impregnates the liquor, and how much it does fo; eſpecially if, 
on the ſame ſheet of paper, ſome other fit mineral water, or idoneous liquor, be like- 
wiſe dropped, that the changes of colours produced by the two fluids may be ſurveyed 
and compared together. I alſo practiſed another way ſomewhat differing from this; as 
the main part of which we prepared white paper, by rubbing well upon it, with a 
hare's foot, or ſome ſuch thing, ſome idoneous powders, eſpecially that of vitriol 
(whereof, for this purpoſe, Engliſh ſeemed the beſt) lightly calcined in a gentle heat, 
till it became of a greyiſh colour and friable between the fingers. By this means it was 
eaſy to make the paper fit for our turn: for the finer parts having lodged themſ:lves in 
its pores, without much diſcolouring it, when the ſuperfluous duſt was ſtruck off, it became 
capable of affording a variety of colours, or rather ſhades, ſome deeper and ſome fainter, 
when [I let fall on it ſome drops of differing martial liquors. But of the examen of 
the materia medica, by the changes of colour produced in it or by it, more is ſaid in ano- 
ther paper; and therefore, inſtead of transferring that hither, I ſhall here briefly inti- 
mate, that divers variations of colour may be made, either by infufion or otherwiſe 


mixing, as I have ſometimes done, ſomething in the mineral water before the tinging 


ſtuff be put to it; or by putting ſomewhat in the infuſion or powder of galls, before 
it be mixed with the mineral water; or elſe by dropping fit liquors (ſuch as ſpirit of 
ſalt firſt, and then ſpirit of urine, or eil of tartar) into the blackiſh or purple mixture 
of galls, and the medicinal water to be examined: for by theſe means diverſe varia- 
tions of colours may be obſerved, which, together with fome other ways, that I have 
made uſe of to multiply them, I have not now leiſure to ſet down, 

(3.) Ir is not convenient to confine one's ſelf to the ule either of galls or oaken 
leaves, but to make uſe alſo of red roſes, balauftium, logwood, braſil, and other 


aſtringent vegetable pigments. For though ſome of theſe give a deeper tincture than 
3 — | 


galls, 


_— 
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calls, yet, by-the diverſity of colours produced by them in mineral waters, an atten- 
tive beholder may, as was lately intimated, where I mentioned diverſity of lights and 
| ſhades, diſcover ſome things, that he would not be informed of, or receive any hints 
of, by the help of galls or oaken leaves alone. Nay, I would not have our experi- 
menter employ none but vegetable ſubſtances about his colorations, but ſometimes 
make uſe of animal ones, and (more often) of minerals; ſince, by this means, he 
may much diverſify his trials, and increaſe the number of phænomena, ſome of which 
he may ptobably find inſtructive. Beſides aſtringent plants, J have found, and ſome- 
times deviſed, other ſubſtances, that will turn black, as well as galls, with vitriolated 
. water; and that not only with thoſe, that are richly impregnated with iron, but alſo 
| with thoſe, wherein copper alone abounds, as in Roman vitriol. And though, for 
certain reaſons, I muſt not now ſet down a way 1 have, to diſcover in a trice both theſe 
vitriols, without any liquor or tangible body, yet I ſhall tubjoin, as a kind of ſucceda- 
neum, that may ſuffice for the preſent occaſion, the way of making a liquor, that will 
preſently turn black with a ſolution either of martial or cupreous vitriol. 
„ TakE equal parts of pure ſalt of tartar, and either flowers of ſulphur, or at leaft $11 9 
« ſulphur finely powdered, and good fal-armoniac ; reduce the firſt and the laſt to 1 4 
% powder ſeparately, melt the ſulphur over a gentle fire, and by degres put to it the | 1991 7 
« falt of tartar, ſtirring them well, to make them incorporate and grow red, (or red- Th | 
& dim :) then put this mixture pulveriſed into a glaſs retort, or a cucurbite, and pour 
on it the fa]-armoniac diſſolved in fair water; and cloſing well the junctures, diſtill 75 
all in ſand by degrees of a moderate fire, ſhifting the receiver once or twice, becauſe i} 
the liquors will be differingly tinged and ſtrong; and that, which aſcends Jaſt, may F 
bring over bur very little of the ſulphur, whole volatile tincture is yet the main thing 
« we aim at in this operation,” 


cc 
cc 
(e 


(4.) I do not deſpair, but that he, who were able to make a ſkilful] uſe of the | | 
ſeveral drugs and other bodies, vegetable, animal and mineral, that may produce new ö 
colours in, or with, mineral waters, (or, in ſome caſes, with the ſubſtances, that im- it | 
pregrate them) may, by their means, be alſo enabled to diſcover the preſence or inexiſt- $1468 


ence of divers other minerals, ſome of them ſalubrious, or at leaſt fafe, and ſome | 
others either huriful, or at leaſt dangerous, that are not taken notice of by thoſe, that j 
content themſelves to employ galls and oaken leaves in the exploration of the waters 


{4808 
they examine: for ſome of theſe liquors contain ſalts, that, having not corroded either : i 
martial or cupreous ores, or marcaſites, do not betray themſelves by producing either Bt: þ 
an inky or a fainter degree of blackneſs, or elſe a purple, with the drugs made uſe of "4 
to Change their colours. Of theſe ſalts l have met with more than one ſort, which 30" J 
may be more properly taken notice of, when we conſider the mineral water, and its A. 


12. 1 think it likewiſe very poſſible, that induſtrious men ſhould find ways to diſ- 
cover, by the help of the change of colours, whether orpiment or native arſenick, or ! 
the like poiſonous minerals, do ſo impregnate the water propoſed, as to make it very 
hurtful or dangerous, though not abſolutely pernicious. And as for ſulphur, there | . | 
may be ſeveral waters, that partake of it, without being taken notice of to do fo, For | 1 
I remember, that I have ſometimes purpoſely made a liquor, that was limpid and. HE 
colourleſs like ſpring water, and which would totally fly up, even with a gentle heat; | ; 
ana yet this liquor was richly impregnated with a mineral ſulphur, as I convinced 8 
ſeveral virtuoſi 12 manifeſt and ocular proofs. So that if ſulphur chanced to be com- 
biacd with any ſalt or mineral, of thoſe many ſubterraneal ones, that nature hath hid 
fivm us, chat can ſuppreſs or diſguiſe its peculiar odour, the water may be conſiderably, 
ai yer unoblervedly, impregnated with it. And yet it is ke, this may eaſily be — 
covered, 
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| covered by the change of colour producible in ſuch a ſulphureous liquor by vitriolate 
bodies, and other appropriate additaments : which may be thought the more probable, 
becauſe, though the ſpirit lately deſcribed be very tranſparent and totally volatile in the 

form of a liquor ſometimes pale enough, yet common Engliſh vitriol, as alſo that of 

A Paper re- Dantzict, which is venereal, will preſently turn it of a black or very dark colour. And 
tan oderrs. to add here ſomewhat more difficult to be performed, I have deviſed a way, which [ 
tions about elſewhere deliver, whereby it may appear, that even copper, that hath been melted 
and infalu- into a body, may be ſo ſubtilized and diſguiſed, as to have a multitude of its metalline 
—_ *.. made to aſcend with others in the form of a tranſparent liquor like common wa- 
whoſe qth ter; and yet by putting to it a little of another ſubſtance, as volatile and colourleſs 


. 4 it would preſently diſcloſe the copper it contained, by turning blue as a ſap. 
is ranged. phire. | | 


13. BE Aus arſenic is a very pernicious drug, and yet has been ſuſpected to be 
clandeſtinely mingled with ſome mineral waters, which I thought the leſs improbable, 
becauſe ſome of the marcaſitical bodies, by which ſome minerals paſs, are judged not 
to be devoid of arſenic ; for theſe reaſons, I ſay, and for this other, which makes the 
mention of it pertinent in this place, that galls did not (as I elſewhere n6te) diſcover 
at all the inexiſtence of this poiſonous drug in water, though the liquor were copiouſly 
impregnated with it, I thought fit to make ſome trials, that ſeemed to me likely to diſ- 
cover at once the inexiſtence of arſenic in water, and ſomewhat of the nature of that 
dangerous mineral. 2 . ba 

HayyPeninG ſome years ago to taſte arſenic, not without ſome little danger and in- 
convenience, the taſte of it did not ſeem to me to favour the vulgar ſuppoſition, that 
its poiſonous nature conſiſts in a highly acid ſalt; whereas its taſte agrees well with my 
conjecture, who ſuſpect it to be of an exceeding corroding or fretting nature, but whoſe 
corroſiveneſs is ſui generis, that is, of a peculiar kind. Having then made a ſtrong 

| ſolution of arſenic in common water, [(which does not without ſome ſkilleaſfily diſſolve 


it,] we mixed a ſmall proportion of it with the German Spa- water, and then dropping 


into this mixture ſome highly dephlegmed ſpirit of urine, we perceived a light lacteſcence 
to be produced, and a whitiſh precipitate very ſlowly to ſubſide. . 2 5 

We found alſo, that a little (excellent) oil of tartar per deliguium, being dropped in- 

to ſome of the lately mentioned ſolution of arſenic, produced a heavy whitiſh cloud, 

which preſently ſettled at the lower part of the glaſs. We alſo put oil of vitriol, as 

one of the ſtrongeſt acids we know, into the ſolution of arſenic, but did not perceive, 

that the oil made a precipitation, or wrought much otherwiſe on it, than it would have 


done upon common water, And by thele three trials one would ſuſpect, that arſenic 
is, at leaſt ex predominio, an acid body, * 8 EO 


Bur not content with theſe, we put ſome of the arſenical liquor upon ſome ſyrup of 
_ violets, and found it to change the ſyrup, though but ſlowly, rather to a green than a 
red or purple colour, | 7 


W.᷑t put to another portion of the ſame liquor ſome of our 
rit, but took notice of no precipitation, that enſued. 
For a ſeverer examen we imployed a trial, that we ſucceſsfully make uſe of (and 


have delivered in another paper) to diſcover ſuch ſlight degrees of acidity in liquors, as 
by ordinary trials are not diſcoverable; but we could not, by this way, diſcern the leaſt 
acidity in our arſenical ſolution, but rather a manifeſt token of an urinous or lixiviate 
juality. . | 
. Wiru the former experiment agreed very well that, which we afterwards made, by 
putting ſome of the arſenical liquor into a ſtrong ſolution of common ſublimate made 
in fair water. For by this means we had a copious precipitate, ſuch as might have 


been 


volatile ſulphureous ſpt- 


— 
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alcalies produce with diſſolved ſublimate, but white, ſuch as urinous or volatile alcalies 
(as they call them) .are vont to make with the ſame liquor. 8 : Wa 

Taz. foregoing trials having been made at one time, when J was in haſte, and not 
at all fond of having to do with arſenic, (for which reaſon I cauſed the ſolution to be 
preſently thrown away to prevent dangerous miſtakes ;) though what I have hitherto 
tried ſeems very favourable to our propoſed conjecture; ** That.though arſenic be a 
« very corrolive body, and perhaps upon that icore poiſonous, yet its deleterious na- 
« ture-Joes not conſiſt only, or mainly, in a tranſcendently acid, nor in a lixiviate 


yet 1 ſhall forbear to be poſitive. in this conjecture, till further trial, pretending only, 
by. what has been ſaid, to ſhew the need of examining the vulgar ſuppoſition by fur- 


cruel poiſon, D* . 
I ſhall now add, that for the ſake of water. drinkers I caſt about in my thoughts for 
ſome way, that might be of uſe, though of no certainty, in examining a mineral wa- 
ter ſuſpected to contain arſenic. To which purpoſe, for reaſons, which haſte forbids 
me to mention, I pitched upon vitriolate bodies, and found, that if a little ſolution of 
Danizick vitriol were put to a convenient quantity of arſenical liquor, there would pre- 
ſently enſue a great change of colour, and a dark ſubſtance would by degrees precipi- 
tate itſelf, and ſettle in the lower part of the glaſs. The like effect we found, 
when we put Engliſh vitriol, which (having not copper added in the making, as that of 
Dantick has, ) is either altogether, or almoſt totally, martial, into a conſiderable pro- 
portion of the arſenical ſolution. 15 | 3 


our ſet of titles: but I was tempted to do it, partly, becauſe I thought the ſubject 
ſeemed both to merit and to need it; partly, becauſe I thought fit to give an inſtance, 
that may ſhew, that even that part of the exploration of mineral waters, that is judged to 


becauſe my want of health, and my preingagement to ſome ſubjects, that I am more 
concerned for, than I am for that I now treat of, permitting me to make few other than 
ſhorter notes-upon the particular articles and clauſes of this ſcheme of titles ; I thought 
it not amiſs, by referring all the foregoing obſervations and trials to the ſame topick, 


fake, I ſtile Large Annotations. And though the title theſe belong to be the thir- 
teenth in the ſcheme (of the II part,) yet I thought fit to promiſe theſe notes to all the 
reſt, though divers of them be on titles antecedent to the thirteenth ; becauſe one or 
other of the many' particulars referred to this laſt named title may probably be of uſe 
to you, in conſidering many of the other articles of this ſcheme, whether they follow 
the thirteenth, or precede it. k 


; 4 4 "». 


a mineral water propoſed. 


Notes on the firſt tith, _ 


I. 1. THE article mentions actual coldneſs and heat, becauſe we do not here conſider 
that, which the ſchools call potential. 5 
2. The knowledge of the degree of coldneſs in the water, eſpecially if it be extra- 


ol. IV. 3 41 3 ſome 


been expected from an alpaline precipitant; and this was not brick- coloured, as fixed 


« cauſtick quality, but in a corroſiveneſs ſui generis, | mean peculiar and diſtinct:“ 


ther inquiries, and to give ſome hints towards the finding of antidotes againſt this 


J fear I ſhall be thought to have dwelt by far too long upon this one (13) article of 


be the moſt cultivated, hath been but ſuperficially enough conſidered; and partly too, 


to give one ſpecimen (though but an imperfect one) of thoſe, that, for diſtinction's 


Mazxcimar Norzs for the II. or phyſico-chymical part of the natural hiſtory of 


ordinary, may ſomewhat aſſiſt the examiner to gueſs, whether the ſpring come from 
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Short Mz: worns for the Natural 
ſome notable depth under ground before it aſcends, or whether it runs through a ſoil 
abounding with ſalt- petre or ſal-armoniac, or ſome ſuch very refrigerating ſubſtance. 
3. Tux degree of coldneſs or heat may be eſtimated ſeveral ways ; as, if the water 

be cold, by its 1 or not having, the power to coagulate eſſential oil of anniſeeds 
or that of fennel-ſeed; and if it be that, by its being, or not being, able to melt 
bodies of ſomewhat differing diſpoſitions to fuſion, as butter, tallow, bees-wax, &. 
or to coagulate the whites of eggs, or to boil eggs in the ſhell, Sc. But the beſt way 
is to plunge into the water propoſed ar leaſt the whole ball or globulous part of a good 
hermetically fealed thermoſcope, whereon the degrees of cold and heat are Carefully 


marked. Bon 
Notes on the ſecond title. | 
II. Taz knowledge of the ſpecifick gravity of a mineral water may be of great uſe 
to him, that endeavours to diſcover its nature, not only as this knowledge enables 
him to diſtinguiſh the propoſed water from others, but becauſe it may afford him a con- 
ſiderable and double information. For, by comparing the weight of the propoſed li- 
quor with that of common water, he may be, in caſe the former be heavier, (as it uſu· 
ally happens to be, ) aſſiſted to eſtimate, what proportion of ſalt, or martial, or other 
mineral ſubſtance, it is impregnated with. And if it be very light, and much more if 
it be lighter than common water, he may probably conclude, that the ſubſtance, that 
impregnates it, is either very ſmall in quantity or proportion, or is not near ſo groſs, as 
is to be found in other mineral waters, but of a ſpirituous and volatile nature, which is 
a diſcovery of no ſmall moment in this affair. And though that may ſeem a paradox, 
which I here ſuppoſe, that a water impregnated with a metalline or mineral ſubſtance 
ſhould be as light, or even lighter than common water; yet upon trial carefully made l 
have found ſome mineral waters, as particularly that of Tunbridge well taken up, and 
though they be ſomewhat leſs light) that of the German Spa, and of ſome of the 
Hington ſprings, to be manifeſtly lighter, than common water; and ſome taken up at 
Tunbridge | found to be lighter, than common water, even purified by diſtillation. 
AND though it be very hard to conceive, yet I think it not impoſſible, that a ſubter- 
raneal ſubſtance, that impregnates water, ſhould be lighter in ſpecie than it; but yet! 
would not refer this ſurprizing levity, in all caſes, nor all of it in moſt caſes, to the 
admixture of lighter corpuſcles ; becauſe ſome trials juſtified the ſuſpicion I had, that 
much of the comparative lightneſs. proceeded from this, that the mineral water was 
imbued with a ſmaller quantity of vulgar or culinary ſalt, than common water uſes to 
contain. But yet theſe trials did not ſatisfy me, that this paucity of common ſalt was 
the ſole or adequate cauſe of the lightneſs of the mentioned waters. EY 
Bur, to diſcover ſuch minute differences, one muſt have good inſtruments ; and in- 
deed, to ſpeak freely, there are few, upon whoſe reports I durſt confidently rely for 
the ſpecific gravity of mineral waters; for to weigh liquors any thing exactly, there is 
requiſite more heedfulneſs, and more ſkill, and better inſtruments, than are eaſy to be 
met with together, and than we uſually imagine. And when phyſicians and others 
weigh mineral waters, they are wont to do it in ſome apothecary's or other tradeſman's 
ſhop, where, if the balances be ſmall, the veſſels and the water are commonly too 
heavy for them, and oftentimes wrong them, And if, as is uſual, the bottles or other 
veſſels be great, they require tar better balances, than are uſually employed in the ſhops 
of apothecaries or grocers, whoſe balances a critical examiner will too often find to be 
far from being accurate; inſomuch that uſually, without at all altering the weights, 
though perhaps not great ones, he may eaſily make which ſcale he pleaſes manifeſtly 
preponderate, and continue in that poſition, and may as eaſily afterwards give the other 


ſcale the ſame advantage. The diligent and experienced methematician Maj 


Experimental Hiſtory of Minznar WATERSͤ. 
much complains of the difficulty he found to weigh liquors exactly, even by the help 
of his nicer inſtruments, The accurateſt way I know, is by comparing the differing 
weights, that the ſame ſinking body has in common water and in the liquor propoſed. 


But this way (which I elſewhere circumſtantially deliver) requiring, beſides good 
inſtruments, ſkill in hydroſtaticks, is practicable but by few. And the way of com- 


811 


paring waters, by the greater or leſſer ſinking of the ſame cylinder or other ſwimming' be 


body into them, is ſcarce accurate.enough : wherefore, 1 choſe ro make a very ſkil- - 
ful artiſt blow, at the flame of a great lamp, a thin ound vial with a flattiſh bottom, 


that it might ſtand upright, and be very light; and this was furniſhed with a neck as 
large as a gooſe quill, drawn very even into a hollow cylinder of above three inches 


long, and fitted at the top with a little gap, that hindered the water from aſcending 


above the due height. 


Tuis glaſs contained Ziijſs. and 43 grains of common water, and yet, when empty, 
weighed but zvi + 42 grains: fo that I could uſe it, when full of liquor, in ſuch a 
balance, that the addition or detraction of half a grain, or leſs, would make either 
' ſcale preponderate. The length and evenneſs of the ſtem was deſigned for uſes not 

needful to be mentioned here, where it may ſuffice for my purpoſe to ſay, that this 
glaſs was judged capable of holding water enough for not uncurious trials, and yet not 
to be, though well filled, too heavy for a tender balance, In this veſſel therefore we 
carefully weighed ſeveral liquors (whoſe gravity belongs not to this place) and among 


them divers mineral waters, ſome of which, at leaſt known here at London, were found 
to be of the annexed weights. 


Taz glaſs being filled with ſeveral liquors to the ſame height, and weighed in the 


ſame balances ; 


Ounces dr. or. 


Common water was found to weigh — no — 3 4 3 
Common water diſtilled — — — 2 4 6 
Acton water — — — — — I 4 40 4 
Epſom water — — — — 5 
Dulwich waer! ũꝑ . — — 2 4 54 
Straton water — — — — y 4 $6 
Barnet water — — — m — _ 1 
North-hall water — — — „„ 0 
The German Spa- water — — — — 1 
Tunbridge water — — — — 23 1 38 
Ilington water from the muſic houſe — — 1 4 30 
Iſlington water from the vault with ſteps — — 3 4 39 
Iſlington water from the cellar — — — 1 


. 0 | | 3 
By this ſhort account it may appear, that, as divers mineral waters (that contain 
falts in them) are conſiderably heavier, than common water, ſo ſome, eſpecially fer- 


ruginous waters, are impregnated with ſo fine a ſubſtance, as to be lighter than com- 
mon water. | e | 


SY 


| VMv˖otes on the fourth title. 
IV. Tis article may, in divers caſes, give ſome light to the diſcovery of the kind 
of foil, through which the water has paſſed; and is alſo uſeful to diſtinguiſh the ſpon- 
taneous reſidence, if I may ſo call it, that the liquor lets fall by meer ſtanding, from 
that, which they call the caput mortuum, that remains after the total evaporation of 
the water; by which means alſo the weight of this laſt reſidence may be more truly 
| known, Beſides ſome other mineral waters, I found, that the German Spa waters, 
brought very well ſtopt to London, afforded, by long ſtanding, a pretty quantity of 
— 1 — 8 . 
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Short Mz mMoirRs for the Ma 
terreſtrial ſubſtance, that looked almoſt like yellow oker, and perhaps was of great 
affinity to it in nature. 3. That clauſe in the article, though the liquor be kept from the 
air, was therefore ſet down, becauſe I had found by trials, that ſome liquors, by be. 
ing expoſed to the free air, would have copious, and ſometimes ſurprizing ſubſtances, 
ſeparated from them; as if the air contained ſome precipitating ſalts fit to work on the 
liquors, ſo as to make in them ſuch notable ſeparations. Te e 5: qa- 

6 | Notes on the fifth title. e HO 
V. Ax accidental weakneſs I had in my eyes, when I had the beſt opportunity to en- 
deavour ſatisfying myſelf about this inquiry, forced me to leave the proſecution of it 
to others. Only two things I ſhall take notice of on this occaſion: one is, that having 
cauſed one, that had young eyes, and was accuſtomed: to make uſe of ſuch micro- 
ſcopes, as are mentioned in the article, to look upon ſome mineral waters through. 
them, he ſaid he could diſcern no difference between them and common water: not- 
withſtanding which, the trial ought to be repeated by various perſons, on ſeveral wa- 
ters, with differing engyſcopes, and in differing; lights, and other circumflances. The 
other is, that whereas it is by divers learned men objected againſt the goodneſs of theſe 
magnifying glaſſes we now make uſe of to look on liquors, that the little bodies, that 
the ingenious Mr. Lewenboeck, and, ſince him, divers other virtuoſi have obſerved in 


water, wherein pepper has been infuſed, are not, as he pretends, living creatures, but 


little inanimate - concretions, that are caſually formed, and carried to and fro in the 
liquor; to convince theſe doubters, of whoſe number I was myſelf at firſt inclined to 
be, I deviſed the following experiment: having laid upon the magnifying glaſs a part 
of a drop of water, wherein I could fee ſtore of theſe: little animals friſking up: and 
down, we put to the liquor, with a briſtle or ſome ſuch very ſlender thing, part of a 
drop of ſpirit of ſalt, which, as was expected, preſently killed theſe little tender crea- 


tures, and, depriving them of their animal motion, left them to be carried ſo ſlowly 
to and fro in the liquor, as to make it viſible, that they were then dead, and had been 


before alive. | 35 
. | .. Notes on the ſeventh title. — Br yg 
VII. 1. Tur odours of divers mineral waters are beſt- judged of at the ſpring- 
head or other receptacle, whence ſome of them being removed ſcarce afford any odour 
at all (perceptible by us men.) . — 12 
2. PERHAPS the ſulphureous ſcent, that is ſometimes perceived in Tunbridge and ſome 
other waters in their ſources, may in part proceed from looſe exhalations, that caſually 
happen to be mingled with the waters, but do not conſtantly belong to it. | 
3. Tae winy odour is mentioned among others; becauſe: I am credibly informed, 
that in France there is a mineral ſpring, if not more or leſs: than one, that has ſuch a 


 fmell. i 


4. I MENTION the bituminous odour diſtinctly from the ſulphureous, becauſe men 
are too apt to confound them, and take all ſtinking: mineral waters for ſulphureous, 
whereas divers are manifeſtly bituminous 3 as may be gathered, to. omit other ſigns, not 


only from their proper odours, but from more or fewer drops of petroleum, or a kind 


of coarſe naphtha, that are found ſwimming upon the water. 
5. LINE it alſo not unlikely, that ſometimes a ſpring may partake both of ſulphur 


and bitumen, mingled together by the ſubterraneal heat, ſince J have found, char | 


could eaſily melt and incorporate theſe two ſubſtances here above ground. 
3852 Notes om the nim tis... 

IX. 1, Tais is an almoſt neceſſary article, becauſe many perſons, that drink mi- 
neral waters, cannot well, either for want of ſtrength or conveniency repair immedi- 
ately to the ſpripg-head, but are obliged to drink them in their beds or their Wa. 


— 


Experimental Hiſtory of Mintrar WAT ERS. | 
and perhaps to have them tranſported to a great diſtance, or even to another country. 
2. Many purging waters are found to retain their laxative virtue, and that perhaps for 

a conſiderable time, though they be tranſported to places diſtant from thoſe they riſe 
in. 3- In ſuch ferruginous waters, as are lighter than common water, I found a ma- 
nifeſt difference in reference to tranſportation; for moſt of them, even ſuch as will 
bear removing, have ſomething of freſhneſs and quickneſs at the ſpring head, (perhaps 
from ſome ſpirituous and fugitive exhalations, that there ariſe with them, but preſently 
vaniſh,) that they have not any where elſe ; and ſome do not only loſe this briſkneſs by 
being removed, though in veſſels well ſtopt, but they loſe alſo the power of producing, 
with the, powder of galls, a purple colour, as I found by trial purpoſely made in more 
than one of theſe mineral waters; which, to prevent fraud, 1 ſent for to the ſprings 
themſelves by ſervants of my own: for though theſe carried their glaſs bottles along 
with them, and had no other errand there but to fill and ſtop them carefully, yet, by 
being tranſported leſs than one league, I found them ſo altered, that they would no 
longer make a purpliſh colour with powdered galls, but a deep reddiſh one; whereas 

the German Spa-waters did almoſt always here in London afford me, with the ſame 
powder of galls,” a rich purple colour ; and Tunbridge waters afforded me the like, but 
not ſo deep a one, when I received them at London very well ſtopt. 4. This laſt clauſe 
was not to be omitted, becauſe the exact or negligent cloſing of the veſſels, wherein 
ſuch waters are tranſported, is a circumſtance of great moment. For more than once 
I received at London waters ſent me from Tunbridge by phyſicians themſelves, (who 
uſed at leaſt a moderate care in putting them up,) which yet would by no means afford 
with galls a purpliſh colour. And I found, that even the German Spa- water would al- 

moſt preſently loſe its capacity of being made purple by galls, if it were conſiderably 
heated. 5. But the ſame Spa- water being, in ſummer time, kept all night in an open 


veſſel, did the next morning, till it was late, if not till noon, -retain a diſpoſition to be 


made purple by the admixture of galls; but that diſpoſition it loft before the next 


day. N 

8 Notes on the fifteenth title. | 

XV. 1. Bgecavst it often happens, that men have not the leiſure and the conve- 
niency totally to evaporate the propoſed mineral water, it may be an uſeful thing to be 
able, without evaporation, to diſcover, whether it contain any common ſalt; and, if 


it do, to make ſome eſtimate, how copiouſly or ſparingly the liquor is impregnated 
with it. This might eaſily be done with nicety enough, if I were not by very jult rea- 
ſons reſtrained, for a while, from communicating that way of examining the ſaltneſs. 


and freſhneſs of waters; of which, 1 did, by the king's command, ſhew his majeſty 
ſome proofs, whereof mention was preſently after made in the printed Gazettes. But 
till it be free for me to impart that way to the public, I ſhall only intimate, that ſome 
gueſs may be made at the faltneſs of waters, by obſerving, whether they will lather 
with waſh- balls or ſoap, and, if they will not, what quantity of curdled matter they 
will produce - as alſo, whether the waters will ſerve for waſhing of linnen, and will 
boil peas tender? Which two are the moſt uſual ways, that many ſeamen take to exa- 

mine the goodneſs of unknown waters by, In divers purging waters this way may be 
difficult to be practiſed with certainty, becauſe of other ſalts, that may be predominant 
in them; but in the examen of lightly ferruginous ſprings it may be more relied upon. 
2. It may not be unworthy obſervation, that, when I made uſe of my own way of 
examining the ſaltneſs of mineral ſprings, I did not find even the lighteſt fort of them 
devoid of common ſalt ; which I found, but not in equal proportions, to be contained: 
not only in the ſeveral waters of Iſlington, Hampſtead-water, and, if I miſremember: 
not, in ſome others, but allo particularly in Tunbridge- waters, and thoſe of the Ger- 


man 
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_ paſſage, retain ſo little acidity, that it is hard to diſcover: they have any, either by 


man Spa to retain a little acidity, even here at London; but more than one of our own 


of Aon, to have any diſcernible acidity. 


| ſeal hindered the avolation of any ſaline, ferruginous, or ſpirituous parts: and the 
other was to ſee, whether ſuch an agitation by heat, as in the open air would, as I had 
found, deprive the Spa-water of the virtue of making a purple colour with galls, 


- whether the thing to be attempted be practically performable, or not. 
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man Spa; which I did not much wonder at, becauſe I had long known, that more or 
leſs of common falt is very uſually harboured, though not obſerved, in many foils, 
through which all forts of ſprings, and conſequently mineral ones, have their courſe; © 

| Notes on the fixteenth title. 83 8 

XVI. Tnovon acidity be ſo uſually a manifeſt quality of mineral waters, that 
authors are wont to divide them into acidulæ and tbermæ; yet I have found by ſeveral 
trials, that it is not near ſo eaſy, as men preſume, to find a manifeſt acidity in all mi- 
neral waters, that are not ſulphureous or hot. For ſeveral ferruginous waters having 
probably ſpent the acidity they had upon the iron ore, which they diſſolved in their 


their working upon coral, or by any conflict with ſpitit of urine, or the like, or by 
mixing them with ſyrup of violets, to change the colour of it; inſomuch, that ſome- 
times I ſhould have concluded ſome ſuch waters to have no acidity at all, if I had not 
had a way of diſcovering a far leſs degree of it, than I could diſcern it to have by other 
trials. The circumſtances, that made this way of examining ſo critical, will coſt me too 
many words to ſet down here, and I have done it in another paper expreſly written of 
the way of diſcovering the qualities of divers bodies, by changes of colour made in or 
with them: and therefore I ſhall here but briefly tell you, that I diſcover the acidity of li- 
quors by their operation upon the colours of an infuſion of lignum nephriticum made 
in limpid water, (and ordered after a certain manner.) By this means I found the Ger- 


ferruginous ſprings did not, even upon this trial, appear to have any: and (which ſome 
may think ſtrange) I did not find even ſome of the purging ſprings, particularly that 


EE : Notes on the twentieth title. 
XX. Tur ſcope of this inquiry was twofold : the firſt, to diſcover, whether a 
change of texture would notably alter the qualities of the liquor, when the hermetical 


would cauſe any manifeſt ſeparation of parts in the liquor, and make any groſſer 
ſubſtance to precipitate or ſubſide. But though we did twice (not without difficulty) 
make the experiment with Spa- water, yet we made it without ſucceſs ; for the firſt time 
the glaſs broke at the bottom, before the water we immerſed it in was near boiling hot. 
And though the other glaſs reſiſted longer, and endured a greater heat, yet in not very 
many minutes that alſo broke at the bottom ; which diſappointment a faithful hiſtorian 
ought as little to conceal as better ſucceſſes. And I chuſe to leave this 20th article of 
inquiry in its place, among the reſt of the titles, becauſe poſſibly ſome other may be 
more happy, than I was, in endeavouring to anſwer it. And I hold it not amiſs, in 
drawing up platforms of natural hiſtory, to ſet down what queſtions we think fit to be 
propoſed to nature; becauſe we cannot be ſure, before endeavours for trial be uſed, 
| Notes on the twenty ſixtb title, 3 
XXVII. 1. Divess ways may be propounded to diſcover, which of the qualities, 
mentioned in this article, is predominant in the ſalt to be examined; but, I confeſs, * 
ſomewhat doubt, whether theſe ways of trial be ſo certain, as many will be forward to 
think them. 2. If acidity be gueſſed to be predominant in the ſalt propoſed, it will 
probably appear by ſuch ways as theſe : by the taſte, odour, or both: by working up- 
on coral or crab's eyes finely powdered : by curdling of milk: by making ſyrup of 
violets reddiſh : by the power of deſtroying the blue colour of infuſion of lignum 
— | | : | | nephriticum : 


— 


Experimental Hiftory of MIN ERAL WAT ERs. 
nephriticum z by not being precipitable by potent acid liquors, as oil of vitriol, ſpirit 
of falt ; and by being precipitable by oil of tartar per deliquium, as alſo by ſtrong ſpirit . 
of urine, and other volatile alcalies, as they are called. But, as I was noting above, 
I doubt whether theſe proofs be abſolutely certain; for, if I miſtake not, I found 
ſome purging mineral waters, that would not give even fo ſlight a proof of acidity, as 
to deſtroy the blueneſs of the nephritic tincture, which yet would curdle milk, and 
turn it to a kind of poſſet; and, on the contrary, I found, that ſome German Spa-wa- 
ters would not curdle milk, and yet would readily deprive the newly mentioned tincture 1 

of its ceruleous colour ; which yet I did not find, that ſome of our Engliſh ferrugin- 
ous waters were, at leaſt when brought me to London, able to do. 3. The predo- 
minancy of an alcali, in the ſalt of a mineral water, may be probably diſcovered by 
ſuch ways as theſe : by the lixiviate taſte, ſmell, or both; the former of which may 
be obſerved in the true nitre of the antients, (which 1 have had brought me from ; 
Egypt, and a neighbouring country, whoſe name I do not now remember :) by the 
turning of ſyrup of violets green : by the precipitation of ſolution of ſublimate made 
in ſpring-water : by an efferveſcence or conflict with ſome potent acid, as aqua-fortis, 
or well dephlegmed ſpirit of ſalt: by heightning the red tincture of logwood or Brazil, 
drawn with common water; to which may be added a nicer way or two, that I have 

elſewhere mentioned. Bur I propoſe theſe ways but as appearing rational, upon the 
ſcore of my having ſucceſsfully tried them with other ſaline bodies, that were alcaliſate: 

for as to thoſe mineral waters I have had occafion to examine, I do not remember I have 
yet met with any, wherein an alcali was predominant. 4. But, perhaps, farther in- 
quiry will diſcover to others here in England, what I have not yet met with; and I 
doubt not, but that there are, in divers places of the earth, falts of an alcaliſate na- 

| ture. And I preſume, that if the Egyptians were any thing curious of ſuch things, 
they, would find, among their ſprings or wells, divers waters impregnated with them : 
tor I found by trials purpoſely made upon latron, as ſome knowing men call the true 
Egyptian nitre, preſented me by an inquiſitive ambaſſador, who came out of the Eaſt, 
that the native ſalt exhibited divers of the ſame phænomena, that other factitious alca- 

hes do. And ſome ſalt, afforded by the famous waters of Bourbon in France, being 
brought me thence, with a deſire, that I would examine it, I found it to be evidently 
alcaliſate; inſomuch that it would make a conflict with acids, and preſently turn ſyrup 4 
of violets green. 5. If we ſuſpect vitriol to be much predominant in the ſaline part of 4 
a mineral water, we may endeavour to diſcover it by ſuch ways as theſe. By its black- | | 
ning a ſolution of galls: by its vomitive operation upon the drinkers, though this may A 
ſometimes be an uncertain way, eſpecially becauſe an inviſible permixture of arſenic, or 
perhaps arſenical fumes, may give the water they impregnate an emetic quality: by 
putting alcalies to a ſtrong ſolution of the ſuppoſed vitriol, and obſerving, whether it 

will afford a yellow or yellowith precipitate, if ſalt of tartar or ſpirit of urine be dropt 
into it. By taking notice, whether a ſulphureous fpirit, eſpecially ſuch an one as I | 
formerly told | had made, though not here deſcribed, will make :blackiſh or a very N ; 
dark colour with it, as I firſt gueſſed, and then found it would do with ſeveral vitriolate | 
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liquors, and even with one, to make which we had diſſolved buz one grain of a natural 
vitriolate fubſtance in above four or five thouſand times its weight of ſyrup or water. 
But in the parts about London l remember not, that in any of the waters I bave made 
trials on, 1 have found vitriol to be predominant, or to be ſo much as a manifeſt in- 
gredient; which ſeemed to me the more remarkable, becauſe ſeveral parts about this 
City are not deſtitute of marcaſites, the parents or wombs of vitriol. Since the writing 
of theſe papers, being caſually viſited by a diſcerning ſtranger, who had a particular 
occaſion to take notice of the reſidences of many of the mineral waters of France, his 


= native 


e ee 
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native country; he anſwered me, that he never met with any, that was manifeſty- 
vitriolate; and he ſeemed to be of opinion, that no vitriolate ſpring had yet been Gif. 
eovered among the many mineral ones, that are known to be in that country. 7. Since 
we fo rarely meet with either manifeſtiy acid or evidently alcaliſate ſalts in our Engliſh + 
mineral waters, it may deſerve a ſerious inquiry, what other ſalts they may be impreg- 
nated with; and eſpecially from what ſalts the purgative virtue, that is found to belong 
to many of them, as Epſom, Barnet, Adlon, Sc. does proceed? Common ſalt in. 
deed, as is already noted, I have found tokens of in the German Spa- water, and in 
all the i-ngliſh mineral waters I had occaſion to try, not one that I remember excepted, 
But I did not find, that common ſalt was ſo copious in any of them, as to diſcloſe it- 
ſelf by cryftallizing in cubical grains. And the way J made uſe of to examine the ſalt- 
neſs of the water without cryſtallization, is not equally certain in all ſorts of them. 
And becauſe I had not ſtore enough of theſe liquors, to evaporate them in large quan- 
tities, though I could not diſcern in the clear ſalts they afforded, either vitriol, or ſak- 
petre, or allum, or even common ſalt, by their pecuhar and genuine figures; yet I 
dare not confidently ſay, that none of our Engliſh mineral ſprings abounds with any 
of thole ſalts. But as far as J can gueſs, by the trials, that I have hitherto had oppor. 
tunity to make, I am apt to think, that the ſalt, that is found in our purgative wa. 
ters, and in ſome of them copiouſly enough, does not belong to any one known fort 
of ſalts, but is either of a ſort, for which, as for many other minerals, we have yet no 
name; or, which ſeems more probable, is a ſalt of a compounded nature, made u 
by the coalitions of ſome or all of the ſalts above-mentioned, and perhaps of ſome 
other, as yet nameleſs, ſubterraneal ſalt, that the ſpring diſſolves in its paſſage. That 
two bodies, which are neither of them cathartic, may, by a change of texture wrought 
in one another, compoſe a third body, that is briſkly purgative, I have ſhewn in ano- 
ther paper. Beſides, having formerly had occaſion, in order to the refolution of a 
certain doubt 1 had entertained, to burn falt of tartar with about a double weight of 
common ſulphur ; I thence obtained, as I expected, a neutral ſalt, that had peculiar 
qualities differing from thoſe of the bodies employed to make it up: and talking of 
this ſalt with an ingenious empirick, he told me it bad a quality I had not mentioned, 
and that a very uſeful one; ſince inthe doſe of half a dram, or in ſome bodies, being taken 
in wine or broth, it would conſiderably, and yet gently, and without gripings, purge. 
And without the help of ſalt of tartar I have ſometimes made out of common ſulphur, a 
chryſtalline ſalt ef a ſomewhat vitriolate taſte, the like to which might poſſibly be 
made under ground, where there are ſubterraneal fires, though perhaps not obſerved 
nor ſuſpected, ſince we made this ſalt without adding any thing to the ſulphur, only 
by the help of fire and common water. And J remember, that a great virtuoſo, 
ſeveral years ago, brought me, in order to an examen he deſired I ſhould make of it, 
a certain ſalt afforded by a ſpring in or near his land, which I remember was in the 
, welt of England, though I have forgot the name of the county; which ſalt nobody 
knew what to make of; but I quickly told him I took it to be of the nature of the /al 
mirab:le Glauberi, and predicted, that in ſuch trials it would afford ſuch and ſuch phe- 
nomena, which accordingly came to pals. And I thought, that, if opportunity had 
not been wanting, this ſalt would, have appeared purgative, as ſome factitious falts, 
that reſemble it in tranſparency, colourleſneſs, and figure, have been obſerved to be. 
. Notes on the twenty-ſeventh title, _ „ 
1. Ir is ſurpriſing to obſerve, how great an inequality one may ſometimes meet with 
in the proportion, that the ſame quantity of two differing mineral waters bear to the 
caput mortuum they reſpectively afford: for a pound, for inſtance, of one may, after 
evaporation, leave behind it perhaps more drams of dry ſubſtance, than a pound ro 
. 3 * 
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e other will leave behind it grains. But becauſe I have no notes of the conſiderableſt in- 


we let fall a drop ot two of the yellowiſh ſolution into a great 8 e of infuſion of 


galls, to which it preſently gave a deeper colour than Tanbridge water, or even the 


bridge, or the German Spa, had rn given with the powder of galls: ſo that pro- 


bably if another vial of common water had been added, it would yet have afforded a 
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conſider the way, that I have, in another paper, delivered to make iron manifeſtly 
emit copious fumes, without the help of external fire. And if it be with ſome ſuch 
ſpirituous and volatile exhalations, that a mineral water, as that of Tunbridge or of 
Nington, is impregnated, it is not hard to conceive, that they may eaſily loſe their 
chief virtue, by the avolation of moſt or many of their fugitive parts, upon their 
being removed to a diſtance from the ſpring head. And to make it probable, that 
vitriolate corpuſcles may be made to aſcend, without loſing their nature, I ſhall 
here mention an experiment, that I deviſed to give ſome light in this matter. 
I had often . found by trial, that a ſpirit richly impregnated with volatilized 
ſulphur would with vitriol, whether in the form of a powder or a ſolution, 
produce, in a trice a very dark or blackiſh colour: and gueſling, that in mer- 


cury, turned by the addition of ſalt and vitriol into corroſive ſublimate, many of the 


vitriolate corpuſcles might aſcend with the mercurial ones, I took ſuch a volatile ſul- 
phureous tincture, as J have been mentioning, (which for this, purpoſe ought to be 


deep) and having dropped it upon good ſublimate, I found it turn preſently of a very 


-opacous colour. To ſhew alſo, that, to make a great dilatation or diſperſion of the 
martial corpuſcles of an ore or mineral, there needs no ſpirit of ſalt, or the like diſtilled 
menſtruum, I procured from a copperas-work, (or place where vitriol is made by art) 


ſome of the liquor they employ before they caſt in iron, that being carroded by it, it 
may increaſe the weight, and give ſolidity and ſome other qualities to the & 


leſigned 
vitriol. Now though this liquor be made, without any chymical menſtruum, 7 


by rain or ſnow- water, that impregnates itſelf with ſaline or metalline particles in its 


paſſage through beds of marcaſites, that lye expoſed to the ſun and air; yet in this 
water ſuch numbers of martial corpuſcles are diſperſed, that having ſhaken four drops 

of it into 12 ounces and a half of common water, this liquor, as I expected, was 
thereby ſo impregnated, that with powder of, galls it preſently produced as deep a 
colour, as good Tunbridge water would have done. So that, ſuppoſing a drop of this 
liquor to weigh about a grain, (as by ſome trials purpoſely made, we found it to do) 
it appears, that one part of the vitriolate water was able manifeſtly to impregnate 1500 
parts of common water. And yet of theſe four drops or grains of vitriolate liquor a 
conſiderable part may very probably be concluded, from the way of its production, to 
have been rain water; as will eaſily be granted, when I ſhall have added, that, to 

examine this. ſuppoſition or conjecture, we ſlowly evaporated ſome ounces. of the vi- 


triolate liquor, and found, that the remaining dry ſubſtance. did nat fully amount to 


the fourth part of the weight of the whole, at which rate it was eaſy to cohclude, that 
one grain of vitriolate ſubſtance would have been found capable of ſo impregnating 
fix thouſand times its N of common water, as to make it fit to produce, with 
galls, a purple tincture. e afterwards found, upon trial purpoſely and warily made, 


that the experiment will hold, though the proportion of the water to the grain of ting- 


ing ſubſtance ſhould exceed that lately mentianed, by the weight of ſome hundreds of 


| T1TLzs for the natural hiſtory of a mineral water propoſed ; conſidered as & 


medicine, (being the third part of the deſigned work.) 


TF the effects of a mineral water upon human bodies, as well as upon 


other ſubjects, may challenge a place in the natural hiſtory of it; yet becauſe the 
titles of this third part of this ſcheme, for the moſt part, directly regard the cure or 


prevention of diſeaſes, which are held to be the proper offices of phyſicians as 1 5 


. 


Experimental Hiſtory of Mine at Waters, 879 
I forbore to make any comments upon the particular titles of this part of our hiſtorical 
idea, contenting myſelf, for the ſake of thoſe, that are ſtrangers to platforms of na- 
tural hiſtory, to have ſet down a ſeries of titles, which may point out to them, what. 
partieulars may be fit for their inquiry, and furniſh them with heads, whereto they 
may refer, and receptacles, wherein they may lodge what, upon trials or otherwiſe, 
they ſhall meet with worthy of obſervation, And ſo the accounts, that ſhall be given 
on theſe ſubjects, may be ſomewhat more diſtinct, and leſs incomplete. 
To what temperaments and conſtitutions the mineral water propoſed is the moſt 
proper, to what leſs proper, and to what noxious or inconvenient ?: | 
In what ſtated diſeaſes, and in what particular caſes, the mineral water is proper, or 
to be ſuſpected of being dangerous, if not certainly hurtful ? 


Wu ar difference there is, if any, between the water taken up and: preſently drank. 


at the ſpring itſelf, or other receptacle, and that, which is carried to ſome diſtance off, 
whether im open, or in well ſtopped veſſels d- peed, 


Or the manifeſt operations of the water in thoſe, that take. it, whether it be by⸗ 

yomit, by. ſiege,- by urine; by ſeveral, or by two, or all' of theſe ways. 1 
WHETHER any occult virtues, or other hidden qualities, can be diſcovered in the 

mineral water? and, if any, what? 


Wu ax variation in the effects of the mineral water proceeds from its being drank. 
all of it quite cold, or hot, or lukewarm z- or one part, when it is in one of thoſe. 
tempers, and the reſt, when in-another. e 85 


Or promoting or facilitating the operation of the water, in ſome by taking it in 
beds, and in others by moderate exerciſe. 7 SS 


ef 


Wrar aſſiſtance may be given to the operation of the water, by giving with it, 
eſpecially in the firſt draught, ſomething to make it paſs: the better, or to eorrect its 
erudity, or to ſtrengthen the ſtomach and bowels? : | 
War advantages may accrue from preparing the patient's body before he enters 
upon his courſe of drinking the waters? and what inconveniences may attend the neg- 

le& of ſuch preparation, eſpecially in groſs, foul, or much obſtructed bodies? 


Or the aſſiſtance: the water may receive by gently purging medicines, diſcreetly given. 
from time to time. | ED 


Or the beſt doſe, or quantity of the water, to be taken at once; of the compaſs of 
time, wherein it ſhould be all drank; and of the gradual increaſing and lefſening the. 
doſe at the beginning, and ſometimes: before the end, of the whole ſpace. of time ap- 
pointed for the taking it: 1 5 N „ 

Ho much the greater or leſſer length of time ſpent in taking the water conduces to 
its good effects? and what is the fitteſt meaſure of time to continue the drinking of it, 
reſpect being had to the patient's ſtrength, diſeaſe, the time of the year, the accidental 
temperature of the air, and other conſiderable circumſtances ? . 

- WHETHER: the drinking of the mineral water, for ſeveral years together, be found 
almoſt neceſſary, or more beneficial, than to intermit it ſometimes for a year Or two, 
or perhaps longer, and then to return to the uſe of it? | 

Or the diet, as to meat, drink, exerciſe, ſleep, &r. that ought 
thoſe, that take the w 
negle& of it. 105 

Or the ſigns, that deelare the water to work kindly and effectually, and of the 
| tokens of not doing ſo, and thoſe of its being already hurtful or likely to prove ſo. 

Or the inconveniences or unwelcome accidents (if there be any, as uſually there is) 


that. haye been obſeryed to happen, during, or ſome time after, the drinking of the 
1 | | 3 Shel : — mineral. 


| to be obſerved by. 
aterz and of the inconveniences that are wont to follow the 


Short MzMOIIAS for the Natural © 
mineral water, eſpecially to perſons of ſuch conſtitutions, or that are in ſuch and ſuch 
circumſtances, and of the ways to prevent or remedy fuch inconveniences, . _ 
"WHETHER there be any neceſſity, or great uſe, of taking phyſick, after one has. 
done drinking the water? and if there be, what are the fitteſt times and medicines to 
be employed for the prevention of any bad effects of it, and what is the danger of 
neglect to make uſe of them? | | r RS 
 WrtTHER, and how, the mineral water may. be uſefully given by being fimply 
commixed with other liquors or bodies, as by boiling meatin itz or by receiving, toge- 
ther with the additament, a further preparation, as when. the water is mingled with 
wine, or ſome other drink; when with milk it is made into poſſet drink; when brewed 
with malt alone, or with that and hops, it is turned into ale or beer? , 
 WaeTHER any ſuch ſaline, or other ſubſtance may by evaporation, inſpiſſation, cal- 
cination, &c. be extracted or obtained from the mineral wager, as, being given in a 

ſmall doſe, may be ſubſtituted as a /uccedaneum to large quantities of the water as na- 
ture affords it ? . YO ant anon ans LY 8 
Or what uſes (if of any) the mineral water is, when outwardly applied, as by waſh- 
ing ſore eyes or ulcers, bathing in it, c. and whether the mud, or ſediment it leaves, 
where it paſſes or ſtagnates, being externally applied, have the ſame or other medicinal 
virtues ; and, if fo, how the mud is to be adminiſtred to make it exert them. 
Or ſome mechanico-medical trials, that may. be made upon animals, to help us to 
gueſs at the qualities of the mineral waters; as by injecting it into the veins of a dog. 
to try, whether it will coagulate his blood, or make-it mare fluid, or operate power- 
fully by vomit, ſiege or urine; as alſo by keeping a dog very long, without allowing 


* 5 


him any other drink at all than the mineral water.. : 
Bor I propoſe ſuch particulars, as mentioned in this article, but as analogous expe- 
ri ments, or ſuccedaneums to trials, that ſhould, but cannot well, becauſe of the worthi- 
neſs of the ſubject, be tried in living human bodies. And indeed all the titles of this. 
third part of our deſigned hiſtory belong properly to phyſicians z many of whom (at 
leaſt if they reſemble you) are far better qualified to cultivate this medicinal ſubject, 
than I, who being as little deſirous, as fit, - to, incroach upon their province, ſhall nor 
inlarge upon this third member of our hiſtory, but willingly reſign it into their, and 
eſpecially into your own more ſkilful hands. d 


rhapſody of papers, by telling you, that the foregoing idea, or platform of a hiſtory 
of mineral waters, being a draught, of, or a firſt eſſay upon, ſo difficult and unculti- 
vated a ſubject, as I have ventured to treat of ;. as Lk ne you ate too judicious to ex- 
pect any thing of exactneſs and compleatneſa, in what: L nom preſent you, ſo I Hope 
you will be ſo equitable, or ſo favourable, a reader, as to forgive thoſe omiſſions and 
other imperfections, that I cannot doubt but you, (and even I myſelf upon a review) 
| ſhall. diſcover in the firſt edition of the foregoing. papers. And though, if hereafter 
they ſhall be thought worthy of a ſecond, I may. poſbbly be able, if GOD: will be 
pleaſed to gram me health and leiſure, to rectify ſome overſights, and ſupply ſome 
omiſſions ; yet, to deal freely with yo, I much fear, that it will be very difficult for 
far ſkilfuller pens, than mine, to deliver ſuch: hiſtories of mineral waters, as the curi- 
ous would wiſh, and thoſe criticks, that have never made trial of the difficulty. of at- 
tempts of this nature, will be forward to require. And ahis difficulty will, I preſume; 
de found a great one, not only, (as I have already noted) by. him, that ſhall _— 
| 1 . 
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take to give a good account of mineral waters à priori, bur to him alſo, that ſhall 
take in all the help he can obtain 4 poſtertort:; for there are ſo many circumſtances of 
ſeaſons, weather, place, and a multitude of contingencies, that may vary the phæ- 
nomena and effects of mineral waters, that it is extremely difficult, either to comprize 
ſo many different things at once, and, as it were, ſurvey them art one view, or with- 
out having ſuch a comprehenſion and multitude of various regards, to be able to pro- 
nounce with certainty about the nature, the medicinal operations, and the other effects 
of a ſubje&, that may be influenced and diverſified by ſo many cauſes and accidents, as 
a mineral water may. And therefore, till further diſquiſitions and trials ſhall have 

better cleared up the ſubject, I ſhall, without pretending to more, think the paſt diſ- 
courſe not altogether uſeleſs, if it can well perform the office of the virgula divinatoria; 
which, (ſuppoſing the truth of what many chymiſts and metalliſts deliver, ) of how 


places, where they are to ſeek for them. Farewell. 


little value ſoever it be of itſelf, is fit to point at mineral treaſures, and ſhew men the 


This belongeth te the 16th TITLE of the firſt part. | 


II is known, that the drinking of ferruginous waters, ſuch as thoſe of the German 
Spa and our Tunbridge, is uſually preſcribed for many weeks, during which time it 
often enough happens, that the fall of rains makes men doubt, whether the mineral wa- 
ter be not ſo much diluted, as to be ſpoiled in its medicinal capacity. And indeed I have 
more than once obſerved, that ſome ſuch martial waters, after conſiderable rains, loſt their 


power of producing the wonted colour with galls. And therefore it may in ſome caſes be 
of good ule to be aſſiſted to conjecture, whether or no the rain have made the mineral wa- 


ter unfit for drinking? In order to this I ſhall take notice, that uſually a ſmall rain does lit - 
tle or no harm to the medicinal ſpring ; and ſometimes even a moderate rain, eſpecially 


after a long drought, may, inſtead of weakning it, increaſe its virtue, by waſhing down 


into its channel ſome ſalts, that, during the dry weather, were concreted in the pores 
of the ground, and perhaps alſo by heightning the water in the channel, fo as to diſ- 


ſolve ſome ſalts concreted there, which it could not reach before. But if the rain have 


long continued, the eſtimate may beſt be made, partly by the greater or leſſer depth of 


the ſpring beneath the ſurface of the ground, and partly, and indeed chiefly, by the 
peculiar nature or ſtrength of the mineral water; for ſome ſprings are much more copi- 

_ ouſly impregnated than others, and therefore will bear a greater dilution by rain- water, 
of which I ſhall give you this notable inſtance ; that whereas I found (as I lately noted). 

that more than one of our Engliſh martial ſprings, eſpecially thoſe near London, were 


too much weakned by the water, that rained into them, I had the curioſity to try, how 
much of that kind of liquor ſome German Spa- water, that came to me to London very 
well conditioned, would bear; in purſuit of which deſign I warily made ſome trials, 
which ſhewed, (what probably will be thought ſtrange,) that when the mineral water 


was diluted with no leſs than thrice its weight of rain- water, it yet retained ſtrength: 


enough to produce with newly powdered galls a purpliſh colour. 


END of te FOURTH VOLUME. 
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